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of relativity. An example of innovation 
R&D resources we agree. But as history tells us, the 
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answers to some of the most complex problems can : f, Prize, but also changed the whole way 
be found in some surprisingly unusual places. ¢ igs, we look at the world around us. 


At Codex, our forte is network- 
ing, with emphasis on technological 
Mm innovation. We, too, have awards 

m toshow for it. It’s the kind of pio- 


At Codex, we can’t help you out of sub- reke Ws neering that has changed the 
way the whole world looks at 
merged trunks wrapped in chains, but we can help networkin 
you out of some difficult networking problems like QBN abate 
no other data communications company can. Only the strong survive. 
Because in networking, we are the specialists. 


Jack Of All Trades vs. Master Of One. a 
Harry Houdini was well known for his overall 


Last but not least, we’ve 


Fe With Codex learned a big lesson from a 
.. Ye networking solutions, small creature. The Blatta 
youcan create a high germanis, or common cockroach. 
® R performance net- And what have we learned from 
@ work without com- the Blatta? 
- promising anything. That you have to be strong to survive. 
Without tying And we have. We’ve grown strong by being 


completely into responsive to customer needs, by offering the wid- 


a single ven- est selection of products in the industry—including 
dor. Or tying nearly 200 different modems for leased and dial 
into a vendor line operation, multiplexers of all types, local area 
that may be networks, gateways, switches and 

better at com- network management systems. | 

puting than And by providing support ~ ~~ 


communications. that rates the highest in the 
Networking and industry.* 


innovation. It’s In short, we’ve done it by 
all relative. being the company with the Blatta germanis 
We all answers. (La Cucaracha) 
know what A little book learning. 
Albert Einstein If you’re building a private network, we’ve got 
was famous for, a book that you or your staff might find useful. It’s 
and it wasn’t his called The Basics Book of Data Communications, 
many rides around and it’s free if you ask for it before December 31, 
Princeton looking 1986. 
for his house. You can get one by calling 1-800-426-1212, 
It was the theory Ext 207. Or you can write to us at: Codex, 20 
Cabot Boulevard, Department 707-07, Mansfield, 


Brand Preference Study cites Codex as offering M A 02048 e 


the best technology, best pri rfc tio, 
Ask for your copy today. After all, you never 


literature for various modem and multiplexer know where you might 1 earn something 


product categories. 
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Visit the Codex booth at TCA (September 23-25); CMA (October 8-10); and Info (October 6-9). 
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ABOUT THIS ISSUE 
The demand for sophisticated telecommunications functionality has exploded in the last few 


years, and there’s no end in sight. Increasingly, information is being viewed as a competitive 
weapon and everyone wants access. Faced with a growing number of choices and solutions 
that remain frustratingly out of reach, users are looking to MIS for guidance and leader- 
ship. Keeping on top of the confusing number of communications products and changes in 
technology is more important than ever but harder to accomplish. It is MIS’ responsibility to 


manage and plan for these widespread changes, and the time to start is now. 
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LANs: The Users’ Report 
Rebecca Hurst 


LAN users reveal why they chose their networks and whether they’d do it again. 


Charting Their Courses 
J. Scott Haugdahl 


As users and vendors struggle toward connectivity, will IBM or AT&T win the race? 


Avoiding Network Tie-Ups 
Charles G. Teets 


Managing networks requires special technical as well as people skills. Without them, a 
network and organization could be headed for disaster. Find out how to avoid it. : 


Choosing Your Telecom Carrier 
Lou Verchot 


How do you determine the best telecom service on a cost/benefit basis? Here’s some tips. 


New Directions In Bypass 
Stan Kolodziej 


Bypass is a solution to keep costs down. What’s available today, and who is opting for it? 
What Are Your Connectivity Choices? 


Stanley Gibson 


Once you’ve made your cabling decision, you’re pretty much committed to it. Here’s an idea of 
what’s available in cabling and how it can work for you. 


Waiting For ISDN 
Joseph G. Schatz 


Will ISDN ever provide new services at competitive prices? If it does, it won’t be in the near future. 
A survey shows that the divested carriers are doing less than expected. 


Shearson Lehman Builds A Network Alternative 


Stan Kolodziej 


Shearson Lehman opted for IBM’s Token-Ring cabling scheme and is handling the rest in- 
house. Find out how this strategy is working for them. 
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Kim Myhre 


Do users really need as much integration as they’re calling for, or are they being mislead by 
vendors promises? A consultant clears up some of the mystery. 


Paving The Way To Connectivity 
Rudolf Strobl 


A black hole exists between applications and the communications network architecture. Will 
they ever come together, and how long will it take? 


Selecting A Network Standard 
Rebecca Hurst 


What solutions are MIS managers finding for systems integration until the real thing comes 
along? Here’s what some vendors are offering and what they hope to offer soon. 
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The Stat 


You wouldn't drive around with- 
outa sparc tire-Yet every day you risk 
losing valuable time and data by rely- 
ing on a network of multiplexers 
connected only to leased lines. With 
most muxes, when a leased line 
drops, communication stops dead. 

Not so with Racal-Vadic's 7400 
Series Asynchronous Statistical Mul- 
tiplexer. A 7400 mux automatically 
goes tothe switched network whena 
problem develops on the leased line. 
There's no hesitation, no operator 
intervention, and no lost time, data 
or money. When the leased line is re- 
established, the mux automatically 
retums to its original operating 
mode.With up to 16 lines running 
through your mux, that cansave you 
a lotof money. 

And the dial-up spare isn’t the 


only thing that helps a 7400 keep 


RACAL 


The Electronics Group 


your data on the road.The 7400 
Series also offers an optional “Help!” 
modem, a built-in Bell 103-type de- 
vice with automatic dial and answer 
capabilities. Ifa problem develops 
with the mux, the “Help!” modem 
automatically calls a preset tele- 
phone numbertolet you know. You, 
ora service engineer, can also use 
the “Help!” modem to remotely 
access the mux‘s supervisory mode. 
Your 7400 gets your data mov- 
ing sooner too. No other mux is as 
easy to set up and operate.You can 
use the “Help!” modem to doa soft- 
option installation on your own, or 
let Racal-Vadic's technical experts 
doit for you over phone 
lines. And you can 
even start trans- 


mitting on the 
switched network 


Racal-Vadic 


CIRCLE READER SERVICE NUMBER 35 


to be installed. 

The 7400 Series is also an all- 
terrain vehicle. It's compatible with 
H-P and Wang protocols, and ready 
to work with whatever you want to 
connect. And that includes every 
mini on the market. 

The 7400 Series is extremely 
modular The basic4-channel model 
can be field-upgraded to 8, 12, or 16 
channels justby adding 4channel 
cards to the 

vince you, sit down and figure out 
how much transmission downtime 
costs yourcompany. 

Then call Racal Vadic 


1525 McCarthy Boulevard, Milpitas, CA 95035 
Tel: (408)946-2227 » TWX: 910-339-9297 


: . 
6 while you wait for your leased line 
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EDITORIAL 


The MIS Connection 


Connectivity is fast becoming the No. 1 issue for MIS manag- 
ers. End users are demanding it, top management is assuming 
it exists and vendors are not providing it. MIS managers are 
caught in the middle, and while they wait for technologies to 
evolve, they must work with a patchwork of products and so- 
lutions in hopes of linking their myriad of incompatible equip- 
ment. 

A wealth of-technologies has emerged in the last few years 
adding to the confusion of choosing a telecommunications 
strategy. Gateways, micro-mainframe links, LU 6.2 and by- 
pass technologies like microwave and satellites have become 
more economically feasible for organizations. However, many 
of these technologies appear better on paper than in practice 
because they are so new and lack some major elements needed 
for complete systems integration. IBM, for instance, finally 
announced its Token-Ring networking scheme, but many 
parts of it are still missing, and a number of MIS professionals 
have decided it hasn’t been worth the wait. 

And while these technologies take their time in developing 
into full-functioning products, demand is growing for connec- 
tion among personal computers, between factory systems and 
the corporate data center and on a software-to-software level. 
The cry for increased software connectivity comes mainly 
from users who want their spreadsheets integrated with their 
word processors or with their data bases. But, again, few soft- 
ware products have been developed so far with this level of 
communications. 

We have arrived at a different set of concerns in our quest 
for communications solutions. No longer is MIS puzzling 
about whether to install broadband or baseband. Neither is 
the choice of token ring vs. star or bus topologies a top priori- 
ty. Where once the issue was the basic components of a com- 
munications system, the question now centers on how the 
technology will connect to other systems or sites. 

As these technologies evolve and are adapted, the need for 
network management will assume critical proportions; MIS 
managers must become more involved in this task. It can be 
their role to investigate, implement and monitor these new 
technologies as well as to offer guidance to top management 
in deciding which technologies would benefit the organiza- 
tion and which would not. And while the growing use of mul- 
tivendor, hybrid systems — different media for different appli- 
cations and/or users groups — will increase the flexibility 
and capability of the overall system, it will also add to the con- 
fusion and need for management and control. 

For the most part we have progressed beyond technical 
specifications and are looking at the application and integra- 
tion of products. MIS’ goal should be to determine whether 
the applications fit the business needs and direction of the 
company. 


Nirvana Or Nightmare? 


Communications, is clearly “in” in 
1986. Within the last 12 months the 
computer industry has been trans- 
formed into the communications in- 
dustry. Vendors emphasize connectiv- 
ity, networks and integration when 
talking about their system solutions. 
If you listen for too long, you even get 
the sense that they’re really delivering 
something. 

At the other end of the market, MIS 
and telecommunications planners are 
grappling with issues of network ar- 
chitectures, voice/data integration, 
distributed applications, security, 
standards and staffing. As intermedi- 
aries, the trade press and consulting 
community have stepped in to spew 
morsels of wisdom about what it all 


means. 

According to industry prognostica- 
tors, the new focus on communica- 
tions is firmly entrenched. Interna- 
tional Data Corp. (IDC) of 
Framingham, Mass., for example, has 
projected that the market for commu- 
nications services and equipment will 
grow at an annual compounded rate of 
between 10% and 14% through 1989. 
Underscoring such projections, both 
vendors and users have left little room 
on the planning agenda for non- 
communications-related issues. 

The overriding focus on communi- 
cations has produced two sets of con- 
cerns. First, it is easy to commit to 
broad concepts and objectives in com- 
munications architectures while un- 
derestimating the complexities of im- 
plementation. Second, the 


commitment to making progress in - 


communications often involves divert- 
ing resources from other areas of in- 
formations systems deployment. How- 
ever, these shunned areas may in fact 
offer opportunities for a more tangible 
and immediate return on investment. 
Consider a typical Fortune 1000 
company or large federal agency with 
a significant ongoing investment in in- 
formation systems. At one such orga- 
nization, the ‘‘network or die’ com- 
mitment was justified by the 
proclamation that ‘‘a stand-alone per- 
sonal computer is as useful as a stand- 
alone telephone.”’ That is a great rally- 
ing cry for vendors looking to create 


new markets but not necessarily for 
firms concerned with the bottom line. 

The result of such a commitment is 
often unrealistic and uninformed opti- 
mism about the likelihood of near- 
term networking success. In many in- 
stances, the clamor for full 
connectivity subsides to silence when 
the issue of cost-justification is raised. 
All too often the hard return on invest- 
ment analysis doesn’t have a seat on 
the communications bandwagon. 

While the tough questions remain 
unanswered (and perhaps even un- 
asked), many planning groups also se- 
riously underestimate the complexity 
and the time frame for implementing 
their schematic network objectives. 
Most now speak the languages of IBM 
Systems Network Architecture and In- 
ternational Standards Organization 
Open Systems Interconnect, but few 
are willing to face the fact that prog- 
ress in the development of standards 
will take place in five to 10 years rath- 
er than in two to three. 

These unrealistic and expensive ex- 
pectations are not all self-induced. 
The press and trade shows leave one 
with the distinct impression that most 
companies are moving quickly toward 
network nirvana. For those who are 
not moving aggressively to build gate- 
ways and bridges between systems, 
this impression can incite a chilling 
fear of being left behind. 

In fact, the fence sitters have little 
to fear. IDC’s recent survey of large 
organizations showed that very few 
have moved beyond pilot tests of local- 
area networks. Distributed data bases, 
despite vendor claims, are a pipe 
dream. Most personal computer net- 
works shipped last year are probably 
still in their boxes. 

In light of these observations, the 
most valuable network acquisition ad- 
vice in 1986 may be to buy time. Look 
for opportunities that have been 
snubbed in the network scramble. 
Stand-alone PC productivity may be 
one such opportunity. Much could be 
accomplished if half the energy spent 
on redrawing network schemas was 
invested in building a base of more ef- 
fective PC users. The big payback 
comes when the network infrastruc- 
ture is finally put in place — and you 
have something valuable to communi- 
cate. 


Caffrey is vice-president of Office 
Automation Services for Internation- 
al Data Corp. in Framingham, Mass. 


Attention Readers 


Computerworld Focus will be pub- 
lished 10 times in 1986. Remember, 
it’s your publication. Send your com- 
ments on what you like and don’t like 
and on what you want to see included 
to The Editor, Computerworld Focus, 
375 Cochituate Road, Box 9171, 
Framingham, Mass. 01701-9171. 

CW subscribers will continue to re- 
ceive issues as part of their subscrip- 
tions. 
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DATA GENERAL ASKS: WHAT WILL YOUR 
OFFICE SYSTEMS COST YOU DOWN THE ROAD? 


mainframes, PC’s and applications into our industry- 
cont on leading CEO Business Automation. And by cost 
effectively distributing your information resources. 


Bypass the high cost of other companies’ office We also protect your investment with our commit- 
automation systems. With Data General's line of fully ment to industry standards in communications and 
compatible computers. The industry leaders in data management. 

luctivi It all adds up to advanced Business Automation 


ty. 

Our new MV/20000™ provides superior price/perfor- _ solutions. To give you the lowest cost of ownership. 
mance. Better than DEC's VAX™ or IBM®’s 4300 series. All of which makes Data General the best route to 
While our MV/2000DC™ sets the standards for depart- take. For more information, call 1-800-DATAGEN (in 
mental ee systems. Canada call 1-800-268-5454). Or write: Data General, 

We take you beyond office automation. By integrating 4400 Computer Drive, MS C-228, Westboro, MA 01580. 


© 1986, Data General Corporation, Westboro, MA. MV/20000, MV/2000DC are trademarks, and CEO is a f Data G J. IBM is a regi: 
chines Corp. VAX is a trademark ital Equipment Corp. 
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Harry Newton is president of Telecom 
Library, Inc., a New York-based tele- 
communications marketing and con- 
sulting firm. Always controversial, New- 
ton has been involved in the 
communications industry for nearly 20 
years as a consultant, writer and lectur- 
er. He spoke to Computerworld Focus se- 
nior writer Stan Kolodziej about some 
of the trends shaping the communica- 
tions industry. 


What changes do you see driving the 
communications industry today? 


The cost of short-haul communica- 
tions is going through the roof. We’ve 
seen circuits go up in cost from $5 to $50 
a month. The telephone companies are 
hitting businesses without giving clear- 
cut reasons why they are raising the 
rates. That’s driving a tremendous explo- 
sion of Tl networks. Companies are 
jumping into Tl because they can save 
money, and there are better T1 switching 
systems on the market. T1 also gives us- 
ers the flexibility to set up a data link toa 
certain location within hours, instead of 
waiting for days or menths for the tele- 
phone company to switch circuits. 

The whole thing encourages the by- 
pass business, which is the fastest grow- 
ing sector of the telecom industry. 


Are companies getting the kind of te- 
lecom service they need? 


No. Since divestiture, the professional 
quality in telecommunications has been 
put back five years. Users have no idea 
who to point a finger at if something goes 
wrong. In the days of one-source shop- 
ping you knew who was responsible for a 
problem. It’s chaos out there now. The 
data processing profession has matured 
and progressed. The telecom profession 
has slipped in expertise. 

The key telecom skill today is called 
managing your vendors. That basically 
means knowing who to call. 


Where does that leave users? 


User companies are becoming more 
like Baby Bells; they’re taking more com- 
mand and responsibility for their own 
telecommunications facilities. In-house 
testing ‘of circuits is growing like crazy. 
I’ve seen telecom managers carrying bug 
sets, the kind telephone workers use to 
test lines, and there is a market growing 
for more sophisticated equipment that 
users need to do their own troubleshoot- 
ing. The job of telecom is becoming more 
a business, and the technical side is too 
important to leave to the suppliers. 

There is also an awareness in busi- 
nesses now that networks can give a real 
competitive edge. Companies are allow- 
ing customers to plug right into their 
data bases to handle transactions, retail- 
ers are using networks to give instant 
shipments and orders, banks have their 
{automated teller machines], manufactur- 
ers can do just-in-time [work], I mean the 
list goes on and on. Companies already 
have the universal data terminal, the IBM 
PC, and the universal voice terminal, 
called the telephone. The two are now be- 
ing used as competitive weapons on net- 
works. 


That competitive edge obviously in- 
cludes bypass. 


Bypass is very real. Actually it should 
be called short-haul communications, not 
bypass. The telephone companies coined 
[the word] bypass specifically to have a 
pejorative connotation, like interconnect, 
to make it seem the 
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Newton: Postdivestiture Telecom Industry ‘A Mess’ 


Has that affected the relationship be- 
tween MIS and telecom managers? 


The much-vaunted combining of MIS 
and telecom just isn’t happening. True, 
MIS has taken over te- 


user was doing some- 


Q&A 


lecom, but that just 


The [DP] profession 
has matured and 
progressed. The 

telecom profession 
has slipped in 
expertise. 


thing vaguely illegal, immoral. The tele- 
phone industry isn’t stupid. They’re also 
doing bypass. They want to keep all the 
business they can. 

Users are also using bypass to lever- 
age their negotiations with the telephone 
companies. The threat of bypass, the 
threat of buying their own switching 
equipment, can do wonders for increas- 
ing response and service for users. 


Are there any bypass technologies 
that might fade away in a few years? 


No. Microwave, satellite, CATV and fi- 
ber optics will always be important. Tele- 
communications is a different industry 
than data processing. Computers become 
obsolete, but nothing becomes obsolete 
in telecommunications. We’re still using 
some switching technology that’s 100 
years old. Things are meant to intercon- 
nect in this industry, and that means 
they’ll be around for a while. That in- 
cludes bypass. 


Apart from the deterioration in tele- 
communications expertise, what oth- 
er legacy has divestiture left us? 


Price wars. Prices in almost every area 
of telecommunications have come down 
in the past few years. The telecom indus- 
try has lost more money in the past few 
years than any other U.S. industry, about 
$3.5 billion. In the past four years the 
telephone industry has fired more than 
150,000. That’s an enormous number. 
Imagine, at one point AT&T employed 1 
million people. 

Where did these people go? Some be- 
came consultants, some drifted to inde- 
pendent telecom companies, but many 
others left the industry altogether, and 
that has had a profound impact on the 
level of remaining skills. 

The most desperate need in the tele- 
com industry today is management skills, 
and that is most evident in the long-dis- 
tance carriers. The expertise and intelli- 
gence of the telecom industry was based 
on a regulated environment, and skills 
were not up to the competitive standards 
following deregulation. 


means there are more people reporting to 
MIS executives. About 90% of MIS time 
is still spent on DP functions because it’s 
more interesting, DP vendors are basical- 
ly more responsive, and the frustration 
level in getting something done in tele- 


com is high. You can’t blame MIS. Bud- 
geting telecom is almost impossible. You 
can’t figure out when the next tariff in- 
crease will happen. MIS is used to open 
markets. They try to equate the profes- 
sionalism of the DP industry with tele- 
com and can’t figure out why a simple 
software problem could take so long to 
solve. 


Are there positive signs in all this? 


Of course. The other side is a huge ex- 
plosion in entrepreneurial activity, new 
companies coming into the field. It’s a 
fact that there have been more new ven- 
ture capital companies formed in telecom 
recently than in the DP industry. There is 
more willingness on the part of telecom 
suppliers to negotiate deals under the ta- 
ble. The tariff structure is only a starting 
point. Mind you, the deals are struck 
mainly with large corporations — small- 
er companies are still being shafted. But 
for those larger companies willing to ne- 
gotiate long-term deals, the telecom 
world is their oyster. Don’t think that 
Michigan Bell wouldn’t kill to keep its 
business with General Motors [Corp.] 

I’m also encouraging DP people to go 
into this business. We need more DP ex- 
pertise in telecom. 

I want to make sure I conclude on a 
positive note. The telecom industry is a 
mess. But if it weren’t a mess, the oppor- 
tunities wouldn’t be there. 


Ethernet Is 
: vailable On Broadbar 


Using £7MERMODEM ‘rom Chipcom, you 
can easily utilize, for the first time, the in- 
herent flexibility of Broadband while preserv- 
ing your existing investment in Ethernet 
hardware and software 

ETMERMOOEM provides the same per- 
formance on Broadband as baseband 
Ethernet. including high speed links between 
computers, workstations and CAD/CAM 
equipment and equal and fair access to all 
network users, while delivering the high level 
of trouble-free performance required in large 
installations 


For more information on how you can 
realize the benefits of Ethernet on Broad- 
band, call or write to Karin S. Poole 


ETHERMODEM Features: 

¢ Compliant with new (September, 1985) 
IEEE 802.3 broadband standard - AU! 
compatible 

Full 10Mbps CSMA/CD performance 

¢ Available for single cable or dual cable 
installations 

© Functions on mid split or high split networks 

© Five frequency ranges to avoid conflicts with 
services such as MAP, Sytek’s LocalNet 20 
IBM's PC-NET and others 

e 5.500 Meters coverage or over 9.1 sq miles 

© Cost/connection addressed by dual port 
and 8 port models 

© Built-in digital and RF diagnostics 

© Immediate Delivery 

© Transparent to higher level Network Soft- 
ware DECnet, TCP/IP and XNS 


CORPORATION 
195 Bear Hill Road, Waltham, MA 02154 - Tel. (617) 890-6849 


a tademark of CHIPCOM Corporation 
ot 


Corporation 


XNS 1s a trademark of XEROX Corporation 
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. I~ Jim Young 


Most organizations plan their data com- 
munications networks by carefully ana- 
lyzing sources and uses of data then 
building the delivery systems to meet 
these needs. Unfortunately, most such 
analyses do not go far enough. They typi- 
cally stop at the boundary that defines 
the organization and leave out the rest of 
the world. An analysis of a firm’s infor- 
mation needs will show a dependence on 
bringing in data from outside the compa- 


ny and delivering other data beyond the 
organization’s walls. Therefore it is ap- 
propriate to consider some of the follow- 
ing opportunities for outside sources and 
uses of data in your communications 
plan: 

Customers. Vendors have developed a 
lot of innovative applications that permit 
customers to order products on-line over 
proprietary and other networks. 

Other important customer services in- 
clude order status checking, service sys- 
tems for distributions and delivery sched- 
uling for just-in-time manufacturing. 
Depending on the information needs of 
your marketplace, you may find it advan- 
tageous to define a networking link to 
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Don’t Leave The World Out When Planning Network Needs 


those you serve. 
Vendors. Just as you offer customer 
networking to remain competitive, your 
own suppliers are doing likewise for you. 
Be sure to consider all of your vendors, 
including suppliers of services, shippers 
and your bank. New diagnostic tech- 
niques permit problem isolation and cor- 
rection with remote-access systems. Pro- 
prietary technical research can be 
performed on-line to your hardware ven- 
dor. You can also apply routine system 
upgrades through a network. 
Employees. A firm may not be well 
served by restricting network use to the 
confines of a company building. Broaden- 
ing the scope of a network can enable em- 


Responsible 


onitoring, and control of — 
‘Try this network quiz. Sere 


allow interconnection of all 
your data devices? 


Is performance—throughput 


and resource usage—at 
optimum levels? 


Is your user interface simple 
enough and management info 
complete enough that the 


OO 


for connection, 


OO 


“HELP” phone is rarely needed? 


OO 


Can you add devices without 
a network SYSGEN? 


Is your current network architecture an “open” 
one that prepares you for the current move 
toward standardization? 


OO 


If you’ve come up with a “No” or two, you'd best look into Vitalink’s TransLAN. 
Because TransLAN is your key to: 


Simplified LAN interconnec- 
tion and vendor independence 
TransLAN lets you simply and 

cost-effectively link individual 
LANs into a single, coherent and 
geographically unlimited data 
network. 


A true ISO Link Layer Bridge, 
TransLAN extends IEEE 802 pro- 
tocols into a Wide Area Network. 
Because all stations appear to be 
local, any LAN station can com- 
municate with other like stations 
on the bridged network. 
TransLAN also automatically 
learns the address of each station, 
filters out local traffic within the 
resident LAN, and forwards 
across the bridge only com- 
munications to and from remote 
destinations. Among the benefits, 
of course, are easier user interfac- 
ing to the network and simplified 
network management. 


The elimination of geographic 
barriers 


TransLAN interfaces with 
microwave, fiber-optic, satellite, 
dedicated and switched telephone 
(voice and data) circuits. And 
automatically builds the most effi- 
cient communications pathways. 


Because phy becomes irrel- 
evant—and the TransLAN bridge 
is transparent to each station on 
the system—you’ve ended forever 
the typical awkwardness of LAN 
interconnection. 


“SYSGEN-less” network changes 
Beyond easy assembly, TransLAN 
bridged networks offer automatic 
adaptation to new network config- 
urations—no SYSGEN needed. That 
streamlines alterations, rearrange- 
ment of station locations and add- 
ing of new stations. The resulting 
simplified management is en- 
hanced by your ability to easily 
acquire statistics, diagnose prob- 
lems and gain insight into each 
CIRCLE READER SERVICE NUMBER 29 


network location—from any net- 
work point. 


Proven operation, proven 
price/ performance 

TransLAN is no experiment. It’s 
at work in hundreds of locations 
worldwide. Supporting all 
Ethernet or IEEE 802 compatible 
products with throughputs in 
of 1500 packet/sec. Allowing incom- 
patible devices to use the same 
network. Actually providing 
remote communication capabilities 
to any two similar devices able to 
communicate on a single LAN. 


Obviously, you'll want to know 
more about how TransLAN can 
put a “Yes” answer on each ques- 
tion above. Call the TransLAN 
Support Staff today or send this 
ad and your business card to: 


ployees to work at home or can allow a 
firm to deliver up-to-date information to a 
sales representative on the road. 

Sources of data. A specialized class of 
vendor is the seller of data. As a company 
becomes dependent on a specialized data 
base, an on-line link may be the only way 
to handle this efficiently. Data bases of 
stock market transactions, shipping rates 
and tax tables are currently acquired rou- 
tinely from outside. In the future, compa- 
nies will make increasing use of external 
data such as mailing lists, market pricing 
information and credit information. 

Government. Much data base informa- 
tion is available from government 
sources. Moreover, generalized data is 
not the only data available. For example, 
the Freedom of Information Act is a 
means to get on-line access to selective, 
pertinent data. While magnetic media is 
sufficient for today’s bulky, time-insensi- 
tive needs, government needs in the fu- 
ture may be best served on-line. 

You should also consider another se- 
ries of questions concerning link users. 
How far along is the target group? This 
will determine how early you can move. 
How sophisticated is this group? Can the 
group master new ideas without help? 
Will it even want to? How much leverage 
do you have with this group? 

Armed with answers you are ready to 


"| start laying out the steps for your com- 


munications plan. Perhaps some of the 
following items will be included: 

© Standards. Check the specific per- 
formance and functional needs of your 
application, and make sure the selected 
standard supports them. 

* Data. Begin defining the data to be 
communicated. It may take you and the 
other party in the link some time before 
this data is positioned and sanitized for 
external communications. In the mean- 
time, in-house applications can grow 
around the planned interface. 

© Procedures. Procedures may be 
clear from the nature of the applications, 
but you should take into account fre- 
quency of exchange, verification of trans- 
mission, initiation, problem resolution, 
treatment of proprietary data and other 
details. For external data exchange, you 
must bridge the wide gap in expectations, 
practices, habits and cultures with early 
and specific exchanges. 

© Dialogue. Once procedures are laid 
out, they should be shared with the out- 
side partner. The ultimate goal is a set of 
interlocking and orchestrated communi- 
cations plans among the networked par- 
ties. 

¢ Issues. Networking is not without 
its areas of concern; this is especially true 
when dealing with external communica- 
tions. Give special attention to the topics 
of security, network fine-tuning, conces- 
sions made among users of the network 
and disaster recovery. 

External, on-line data exchange can 
serve to speed up operations, eliminate 
intervening manual steps, reduce operat- 
ing expenses, strengthen and improve re- 
lations with others and even provide com- 
petitive business advantages and 
proprietary positioning. All it takes is 
some foresight, leadership and a commu- 
nications plan to make it all happen. 


Young is principal and the director of 
consulting for Authur Young & Co., 
Worcester, Mass. He has worked in the 
industry for 15 years. 
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One-Minute Demo. 


VTAM System That Provides 
Easy Access, omg ultiple Sessions And Network Security. 


Only your authorized users get 
by NET/MASTERS security check 
using your security, RACF, ACF2° 
or Top Secret.™ 


HACKERS BEWARE! 
NET/MASTER logs all sign-on 
ips. 


CHOOSE 

Each of your users chooses 
from a custom-tailored 
list of applications. 


Call for a free 30-day tridy 
1-800-543-3010. ACCESS 


Business professionals 
4q access their spreadsheets, 
JUMP q modeling tools and other 
programmers \N Decision Support Systems 
lessly from with a single keystroke. 


BOUNCE 

Ina single keystroke, your 

multiple application users, like a ASSIGN 

Customer Service Representa- You have the flexibility to assign 

piese conveniently bounce oe Your single session users still access to a single application 
tween customer inquiry enjoy easy, efficient network or to multiple applications, 

order entry, without time- access. depending on each user's needs. 

consuming access procedures. 


It only takes a minute to discover that Compare switching between applica- Still need convincing? Try NET/MASTER 
NET/MASTER;” from Cincom? combines tions. Users who need it switch between free for 30 days. Call us—toll-free—at 
ease-of-access, multiple sessions capability multiple applications with the touch of a 1-800-543-3010. In Ohio and Canada call 
for those who single key. 513-661-6000. 

NET/MASTER does it nad single Compare security. No one lets you custom- Only NET/MASTER does so much, so well. 
product can do it as well. tailor authorized access like NET/MASTER. 


aeacmetegnensan And we talk to RACE ACF2 or Top Secret. CICINCOM 
can a cryptic access com- Compare service and support 
mand sequence. tached ty te ® 


world’s largest independent software vendors. World Headquarters 
2300 Montana Avenue, Cincinnati, Ohio 45211 
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ISSUES AND 
ANSWERS 
Robert D. Gilges 


While the demand for improved and ex- 
panded telecommunications services has 
increased in virtually all industries, col- 
leges are being swamped by increased us- 
age as well. It has become vital for 
schools to plan and manage their tele- 
communications resources and expenses 
to remain competitive and continue to at- 
tract quality students and faculty. 

There are two major and conflicting is- 
sues confronting universities in relation 
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Learn By Doing: Academia Struggles With Telecom Demands 


to their telecommunications service and 
equipment. The first is to meet the de- 
mand for increasing computer services 
and provide access to these services for 
faculty, staff and students. With the price 
of personal computers dropping, more 
and more students are bringing them to 
school and demanding access to campus 
data bases. This places a burden on the 
school administration and computing 
staff to provide some type of local-area 
network. This is often through a private 
branch exchange, whether or not it is ca- 
pable of handling the additional load. 

The second issue is managing and 
controlling costs for telecom services 
while coping with increased demand. 


The technology of telecommunica- 
tions equipment is undergoing rapid 
change. The industry is moving from ana- 
log switching systems to digital switch- 
ing systems that allow the simultaneous 
transfer of voice and data through the 
telecommunications network over the 
same facilities. Universities must position 
themselves to act in a proactive manage- 
ment role across the board to remain 
competitive, including in the area of tele- 
communications. Some, such as Duke 
University of Durham, N.C., are even in- 
stalling modern central offices to provide 
both voice and data transmission for the 
entire school. 

Smaller institutions also recognize the 


Your success is our business 


Escape the nightmare of pulling 
cable to terminals. 


Install a terminal at any 


Runaway costs. 
Inflexibility. 
Familiar cabling 
bogeys that dis- 
appear when you 
install Teltone’s 
RS-232-C or IBM 
Type A 3270 data 
carriers. Because 


existing phone wiring instead of data 
cabling is used to transmit your data toa 
local distribution center, terminal instal- 
lation becomes fast and simple. And 
moving terminals is about as easy as 
moving telephone extension numbers. 


The DCS Data Carrier System 


transmits your RS-232-C synchronous or 


Teltone Corporation, 10801-120th Avenue NE, Kirkland, 


98033, 206-827-9626 


Washington 
Teltone Limited, 183 Amber St., Markham, Ontario L3R 3B4, 416-475-0837 
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asynchro: 
lines simultaneously with voice and 
switching signals (whether the switch is 
a PBX or Centrex). Our NOAX™ Coax 
Eliminator gives IBM Type A 3270 users 
the same mobility and freedom from 
cabling limitations. 

A small unit at each workstation 
multiplexes data onto the phone line at 
frequencies above the voice band, pro- 
viding a dedicated data link without 
affecting phone operation. At your voice 
switch or EDP center, the data is trans- 
ferred via standard RS-232-C or BNC 
interface to your local computer center 
or to a multiplexer link for remote 
transmission. No need for an expensive 
new PBX or modems. 

Sound like a dream? It’s real: 60,000 
channels of similar Teltone equipment 
are installed and working in large and 
small businesses in North America and 
Europe. Teltone has been supplying tele- 
communications equipment, engineering 
and applications support for 17 years. 

Call us at 1-800-426-3926 (in WA: 
206-827-9626). You’ll sleep better. 


mous data over standard phone 


TELTONE’ 


need to provide students and faculty with 
easy access to more information and com- 
puting resources. Drake University in 
Des Moines, Iowa, has a task force of fac- 
ulty, administration and computing staff 
working to install an integrated voice / 
data network to serve its campus. 

The growing use of data applications 
and the need to allow for universal con- 
nectivity to the various data systems will 
eventually force all schools to formulate 
a telecom plan. Schools must come to 
terms with how the information re- 
sources available in the market today can 
best help to support and benefit faculty, 
staff, students, data processing opera- 
tions, library and reference needs. 

The first step in developing a strategic 
plan for telecommunications is to con- 
duct a needs assessment. A university 
must determine its present needs and its 
future requirements. Second, the school 
should conduct an inventory of existing 
voice and data equipment. Next, a faculty 
and staff user survey should be conduct- 
ed to determine the level of satisfaction in 
current voice and data services and equip- 
ment. Future requirements both in appli- 
cations and equipment should be re- 
viewed with users. A review of all costs 
associated with voice and data service 
equipment should be made. 


A telecom manager can be essential 


If there is no telecommunications 
manager at the university to take care of 
such a plan, the university should hire 
one. This will help deter the problems as- 
sociated with a lack of such a person, in- 
cluding the influx of dissimilar data de- 
vices, voice services that begin to degrade 
and uncontrollable costs. 

Information distribution plays an inte- 
gral part in the educational system. Uni- 
versities have been the forerunners in the 
information industry especially because 
their libraries are in the business of creat- 
ing and storing information. There is the 
need for more effective and more efficient 
library methods and the ability to send in- 
formation from one location to another 
electronically. 

The telecommunications needs not 
only of libraries but of the university sys- 
tem as a whole will grow rapidly during 
the next few years because functions now 
conducted manually (such as updating 
grades) are being automated, with the 
faculty having access to computers. 

Many universities have implemented a 
campuswide information distribution sys- 
tem. Implementation of such a system al- 
lows the distribution and access of infor- 
mation to areas that geographically 
would be difficult or impossible to get to 
without an integrated system. 

The features and capabilities of a uni- 
fied network include increased reliability, 
better transmission quality, user conve- 
nience and accessibility. The improved 
management control and administration 
of facilities along with the joint use of re- 
sources results in reductions in commu- 
nications costs. With a strategic plan for 
voice /data services, a school can find it- 
self going to the head of the class. 


Gilges is partner in charge of Peat, Mar- 
wick, Mitchell & Co. Information Sys- 
tems Services Practice. This article was 
written in conjunction with Rod Nich- 
ols, a senior manager in the Informa- 
tion Systems Services Practice, Chicago 
office. 
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The First Application Development System 
Engineered To Work Like You Think. 


So You Can Work Faster. 


Traditional application development is slow and tedious. 
And no wonder. It goes against the very grain of the human 
thought process. 

You literally have to work backwards—coding an entire 
application before you can see if it will really work. 

Now there's a dramatically better way: ACCELL’ Inte- 
grated Development System from Unify Corporation. The first 
professional development system that is human engineered to 
emulate the way developers think. And the way users work. 

ACCELL IDS is more than a stand-alone tool. It’s a whole 
array of sophisticated fourth generation technologies, all inte- 
grated into a single powerful system. 

With ACCELL, for the first time, developers 
have the right tool for the right task. So they can 
start in the logical place— with high level concepts. 

Sophisticated prototypes can be cre- 
ated in just hours using the Visual Applica- 
tion Generator—allowing users to provide 
feedback much earlier in the develop- 
ment cycle. Literally 80 to 100 percent 
of the application can be completed in 
the Generator. 


© 1986 Unify 


Then the prototype can quickly be 
enhanced into a finished application, by 
simply “programming by exception” 
using ACCELLs powerful fourth 
generation language. 

For performance, there’s a. 
proven relational DBMS based on 
UNIFY° DBMS, the dominant 
data base system in UNIX™ 

For user productivity, there’s 
a highly visual, PC-like human interface 
with interactive features like windows and 
ZoomView™ 

And for data integrity, there’s a multi-user concur- 
rency control system so sophisticated you’d only expect it on 
a mainframe. 

The result? The development cycle is dramatically short- 
ened. Applications that take years with third generation 
languages and months with fourth generation languages are 
finished in just weeks with ACCELL. 

With today’s application backlog, isn't it time you broke 
the speed limit? To find out how you can increase develop- 
ment productivity, call or write for our free information 
booklet: Integration In The Fourth Generation. 


UNIFY 


CORPORATION 
(503) 635-7777 


4000 Kruse Way Place 
Lake Oswego, OR 97034 


UNIX” is a trademark of Bell Laboratories. 
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READER VIEWPOINT 
P. J. Michaels 


Since the beginning of time, mankind 
has been wary of knowing too much 
and suspicious of those who do. These 
archetypal fears, passed down genera- 
tion unto generation, are present today 
in the following game called ignorance 
is Bliss. 

The fears are represented in the 
game’s two prototypical players — the 
Mushroom Farmer and the Ignoramus. 
[Similiarity to real at] or events is 
purely coincidental. — 


VIEWPOINT 


It’s Not Whether You Win Or Lose, It’s How You Play The Game 


Object of play. The Mushroom Farmer 
is a supervisory player who directs the 
work of a project team. The farmer’s %)- 
ject of play is the same as his motto for 
maintaining project direction: Keep ’em 
in the dark and feed ’em manure. 

The Ignoramus is the model team 
player. By nature, this player has no curi- 
osity (“What I don’t know won’t hurt 
me’’) and no desire to acquire ary. The 
object of play for an Ignoramus is to 
work undisturbed under the artful direc- 
tion of a Mushroom Farmer. 

Game situation. The situation is a 
project of three months or longer, with 
three or more team players under the di- 
rection of a Mushroom Farmer. 


The best project for this game will 
have no coordinated requirements, mile- 
stones or checkpoints and no status re- 
ports, just a critical end date by which all 
tasks must be completed. 

A typical game situation for Jgno- 
rance is Bliss is a major conversion proj- 
ect such as ISAM to VSAM; VSAM to 
IMS; IBM to Burroughs Corp.; Bur- 
roughs to IBM; an antiquated, home- 
grown system to a new software package; 
an antiquated software package to a 
state-of-the-art, homegrown system; or 
any old system to any new system. 

These conversion projects have a ten- 
dency to resemble small factories, with all 
hands working independently on piece- 


ALL TOGETHER NOW 
WITH SIMPT... 


software forlBM PCs 


leading 


SIM3278/PC — best known as SIMPC — is a versatile C online help, a menu system and a tutorial shorten 


software package designed to provide IBM PC users 


with access to virtually any computer application in 
almost any location. 


Three types of terminal emulation in one software 
package. When SIMPC is used in conjunction with 
SIM3278, Simware’s host-based converter, you 
can use your IBM PC as a 3278 model 2 terminal to 
communicate with your IBM host (without the need 
for any additional hardware, add-on boards or systema 
modifications). SIMPC also enables you to access a 
DEC/VAX or any other non-IBM system that supports 
a VT100. And, you can communicate with any host 


too. In addition to complete, economical emulation for 
three types of terminals and error-free file transfer 
from PC to host in either full-screen or line-by-line 
mode, SIMPC also provides the capability to send data 
from PC to PC via XMODEM. : 


Conduct your band of PC users with SIMPC. 

Here are five more great reasons why data 

communications managers choose SIMPC: 

Oi cost-effective data transmission using half-duplex 
communications; 

C Simware’s unique screen-rewriting technique saves 
time and improves productivity; 


the learning curve for novice users; 
O an intelligent command processor 

develop application interfaces that automate 

standardize routine procedures; 


enables you to 
automate and 


C an unlimited right-to-copy corporate license means 
your PC network can grow to any size for a one- 
time price. 


Micro-to-mainframe is only one of our popular 
melodies. Since 1982, Simware has released ten soft- 
ware products that help IBM mainframe sites running 
VM or MVS/VTAM reduce communication costs, 
improve productivity and accommodate new users as 

To find out how Simware’s software-only approach to 
communications has provided outstanding performance 
to PC users around the world, call us toll-free at: 
1-800-267-9991 
Or, send for a free Connectivity Kit today! 


a practical approach to communications 
14 Concourse Gate, Suite 100 
Nepean, Ontario, 
Canada K2E 7S6 
(613) 727-1779 
Telex: 053-4 
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meal production. For example, after in- 
stalling on OS test environment, a typical 
DOS-to-OS conversion project may re- 
quire converting more than 300 pro- 
grams, 85 job streams and 25 files to OS, 
not counting documentation and run 
books — all to be completed in time for 


publishing the company’s next annual re- 


port. The typical DOS-to-OS conversion 


_ project will always miss at least two is- 


sues of the annual report. 

The Mushroom Farmer must super- 
vise three or more players; two players 
won’t work. They are bound to get to 
know each other unless at least one is an 
Ignoramus. In this case it doesn’t even 
matter if they play racquetball together. 

The ideal player mix will have no more 
than three department employees (prefer- 
ably two of whom have never been on 
break together) and no more than two 
contract programmers from any one firm 
(preferably one of whom is a new hire). 

How the game is played. Jgnorance is 
Bliss is always controlled by the Mush- 
room Farmer. When the farmer loses 
control, the game is over. For example, if 
a player is able to meet with the Mush- 
room Farmer and ask for a team meeting 
because “‘it appears that no one knows 
what anyone else is doing on this proj- 
ect,”’ the farmer must either counter the 
play to prevent a meeting or relinquish 
control of the game. 

To retain control of the game, the 
Mushroom Farmer may make any one of 
the following counter moves: 

e Explain that a team meeting is not 
possible until the Mushroom Farmer has 
met with the DP manager to review the 
overall direction of the project. 

¢ Explain that a team meeting will not 
be held because the project is likely to be 
reorganized. 

© Remove the player from the project 
giving the DP manager such reasons as 
“the project is currently overstaffed,”’ 
“the player’s analytical or technical skills 
cannot be used during this phase of the 
project,” ‘“‘the player is not able to get 
along with team members,” or, “the play- 
er is a troublemaker.” 

Besides executing these counter- 
moves, the Mushroom Farmer controls 
the game by complying with the follow- 
ing principle rules of play: 

© Project orientation is always omit- 
ted from the task plan. 

* Background material and general 
requirements are never compiled as for- 
mal documentation. 

© New players are never introduced as 
they come on board the project. 

© Project memos and status reports 
addressed to DP management are filed as 
personal correspondence. 

© Project meetings may be scheduled 
but are always canceled. 

¢ Player assignments are handwritten 
notes or are given out verbally. 

© No documentation is required. 

© All programs and test files are pass- 
word protected. 

As you can see, Ignorance is Bliss is 
played for the enjoyment of the Mush- 
room Farmer. If you find yourself in this 
game situation (unless you are the Mush- 
room Farmer), get out of the project 
soon. It’s no fun to play in the dark. 


Michaels is an Illinois-based free-lance 
writer and author of the book King of 
the Mountain, A Compleat Guide To The 
Games People Play In Data Processing. 
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TELECOM UPDATE 


The communications field is 
hotter than hot these days. 

Interest in networking has 
broken through the communica- 
tions arena into the realm of the 
information processing indus- 
try, and recent trade shows re- 
flect this trend. 

At PC Expo, communications 
and microcomputer vendors 
showed business users how they 
could connect their personal 
computers to mainframes, mini- 
computers and micros. And at 
the 1986 National Computer 
Conference, IBM announced en- 
hanced communications for its 
System/36, 38 and Personal 
Computers. IBM’s_ enhance- 
ments were largely its answer to 
users’ demands for better links 
between product lines. 

Users have not been the only 
motive behind recent IBM prod- 
uct introductions, however. The 
company has also been respond- 
ing to Digital Equipment Corp.’s 
large installed base of Ethernet 
machines. IBM’s answer is three 
adapter cards for the RT PC, 
which allow the machine to con- 
nect with IBM Token-Ring and 
Ethernet-based networks. In do- 
ing so, IBM has given the RT PC 
another key to the engineering 
and scientific market — an area 
in which DEC has held firm 
ground. 


When IBM sets a standard, 
independent vendors are quick 
to follow — and oftentimes ex- 
cel. IBM Advanced Program-to- 
Program Communications 
(APPC), featuring LU 6.2 and 
PU 2.1, the cornerstones of 
IBM’s peer-to-peer communica- 
tions (see chart), has been the 
topic among computer compa- 
nies and independent communi- 
cations vendors. 

Not only do LU 6.2 and PU 
2.1 allow non-IBM computers to 


COMMUNICATIONS NEWS 


Telecom Industry Afire 


talk to IBM machines, they per- Organization. 
mit non-IBM computers to talk X.400 will 
to each other on a peer basis. As _ then be avail- 
a result, independent vendors able to compa- 
see a potential market in users nies for test- 
with personal computers or ing, 
workstations that frequently implementa- 
communicate with each other. tion and soft- 
Three vendors that compete _ ware design. 
closely in this market are Sys- The Mes- 
tems Strategies, Inc. in New sage Handling 
York, Rabbit Software Corp. of | Standard 
Malvern, Pa., and The Orion specifies that 
Group in Berkeley, Calif. All all X.400 in- 
three companies provide APPC terfaces be- 
facilities for Unix-based comput- tween  mes- 
ers. All three are quick tovolun- sage handling 
teer that they can also move systems use 
these facilities to other operat- the | CCITT 
ing systems. These vendors said X.25_ packet- 


they intend to take advantage of 
the fact that they can offer LU 
6.2 on a micro such as IBM’s 
own Personal Computer AT, 
whereas IBM does not yet offer 
APPC on any machine smaller 
than a System /36. 

While Rabbit, Orion and Sys- 
tems Strategies are ahead of 
IBM, they may be ahead of the 
users as well. Though all three 
vendors have had their products 
out for at least six months, most 
of their revenues appear to be 
coming from their other commu- 
nications products, including 
the IBM 3270 emulation that 
APPC is eventually expected to 
displace. 


Version 1.0 of the X.400 
Message Handling Standard 
protocol was finalized recently, 
but analysts and vendors con- 
tend that this is only a first step. 

Developed by a special inter- 
est group within the National 
Bureau of Standards, X.400 
Version 1.0 was delivered to the 
bureau and the Corporation for 
Open Systems (COS) in July. If 
COS approves the protocols, the 
standards bureau will incorpo- 
rate them into the Open Systems 
Interconnect model developed 
by the International Standards 


switching pro- 
tocol. This 
provides a 
common base 


between the local-area network 
and Ethernet-based networks in 
the U.S. and European net- 
works, which tend to be based 


on X.25. 


Version 1.0 is open to a lot of 
interpretation, though, analysts 
agree. They said that companies 
developing applications based 
on X.400 will see incongruities 
when they attempt to communi- 
cate with other vendors’ prod- 


ucts. 


Realizing the need for clearer 
definitions, the standards bu- 
reau is already working on 
X.400 Version 2.0. 


At its July meeting, Corpora- 
tion for Open Systems (COS) an- 
nounced that it will open its 
doors to international organiza- 
tions for the first time. The 
heavily vendor-oriented organi- 
zation also wants to encourage 
user memberships. COS, con- 
sisting of 43 vendor firms and 
12 user organizations, wants to 
nearly double its membership by 
1987. Half of this number, it 
hopes, will be users. 

The idea behind COS is to en- 
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ment. 


courage open system, multiven- 
dor environment products and 
to become a clearinghouse for 
standards documentation. 


A June U.S. Supreme Court 
communications 
equipment offers hope of lower 
rates for business and residen- 
tial telephone service custom- 
ers. But the rash of suits sug- 
gest that dream may carry a 


The court’s decision upholds 
the authority of states to set in- 
trastate telephone company de- 
preciation rates and limits the 
jurisdiction of the Federal Com- 
munications Commission over 
this area. The FCC had intro- 
duced accelerated schedules for 
equipment uses in both inter- 
state and intrastate service so 
that telephone companies could 
justify the costs-of new equip- 


Some states disagreed with 
that philosophy. And their pub- 
lic utility commissions set up 
slower depreciation rates. With 
the court’s support of their ju- 
risdiction over intrastate ser- 


vices, several of these state pub- 
lic utility commissions plan to 
order the divested Bell operating 
companies to refund millions of 
dollars to business and residen- 
tial customers. 

The hardest hit may be Pacif- 
ic Northwest Bell, which may 
have to refund between $73 mil- 
lion and $100 million. The re- 
fund may backfire, though, the 
company warned. To cover the 
cost of borrowing money for the 
refunds, it said that customers 
might pay $2 for every $1 re- 
funded. 

Others facing large payments 
are the Chesapeake and Poto- 
mac Telephone Co. of Maryland, 
which is being asked to refund 
$50 million, and Michigan Bell, 
which has already agreed to re- 
fund $37.7 million. The divested 
Michigan carrier is also setting 
aside $20 million in its deprecia- 
tion reserve account. Facing re- 
funds of between $20 million 
and $30 million are carriers in 
Cincinnati, Arkansas and Kan- 
sas. The Vermont Public Service 
Board is demanding a compara- 
tively small refund of between 
$600,000 and $900,000. 


Apple Computer, Inc.’s Appletalk is an 
unconventional _local-area network 
(LAN) that is competing closely with 
some leading conventional LANs. In 
1985, Appletalk accounted for 14% of 
the LAN connector sales, coming in 
fourth behind 3Com Corp., Novell, Inc. 
and IBM, according to research concern 
Market Access. That translates to about 
15,000 Appletalks sold in 1985, said Jan 
Lewis, president of the Palo Alto Re- 
search Group in California. 

Lewis noted that the force driving Ap- 
pletalk sales differs from that of other 
LAN vendors, however. “Appletalk sales 
are still primarily driven by the Apple 
Laserwriter,” she said. By contrast, 
most users of IBM Personal Computers 
and compatibles are using LANs to con- 
nect to a host server, link their micros. 


and share peripherals. 

The design of Appletalk is also differ- 
ent from other LANs. “‘Appletalk has a 
new level of interface. The design is both 
elegant and simple. It can be installed 
without a screwdriver — no mess, no 
fuss,” Lewis asserted. In addition, the 
cost per node of Apple’s LAN is signifi- 
cantly lower than that of other LANs, 
with Appletalk’s price at about $50 per 
node while other LANs can cost up to 
$1,000 per node, Lewis said. 

However, part of the reason Apple- 
talk costs less than its competitors is 
that it does not offer the same speed or 
capacity they do, she observed, “but 
with the state of office networking to- 
day, it’s not a major factor.’ It seems 
that the force behind Appletalk sales is 
the need to link Macintoshes with Laser- 


Ranked Fourth In 1985 Sales, Apple’s LAN Is Not All Talk 


writers and network servers, analysts 
agree. They disagree, though, on the ex- 
tent to which servers contribute to the 
Apple LAN’s popularity. 

Apple does not offer its own network 
server, but some analysts attribute Ap- 
pletalk’s success to the availability of 
servers, electronic mail and other 
networking products offered by mem- 
bers of the Appletalk Developers Associ- 
ation. Founded a year ago, the associa- 
tion has brought out more than 20 
products that work with Appletalk. A re- 
cent example is the Tops distributed file 
server from Centram Systems West, Inc. 
Tops uses Appletalk to link Macintoshes 
with DOS-based computers. 

According to Lewis, though, Apple 
will have to have an Apple label file serv- 
er to enhance the Macintosh and Apple- 


talk as products in the office. Apple’s 
main market is small business users, 
and, “‘these people want to connect their 
stand-alone personal computers or Ma- 
cintoshes and add file servers,” she said. 

Apple appears to have been aware of 
this requirement from the start, but it has 
been slow to react. When the firm un- 
veiled its first LAN connector in early 
1985, it said that a file server would be 
announced in the fourth quarter of that 
year. To date the only network servers for 
Appletalk are those from third-party ven- 
dors. Applying the theory of “better late 
than never,”’ Apple now plans to offer a 
file server in 1987. “‘When I talked with 
John Sculley, [Apple’s chief executive of- 
ficer,]’’ Lewis said, “he assured me that 
Apple would be offering products, not 
promises, in 1987.” | 
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Viceoconferencing may have finally 
found its market. The availability of desk- 
top videoconferencing systems, ease-of- 
use dial-up services and decreasing costs 
for system components have industry an- 
alysts and vendors excited about a possi- 
ble billion-dollar industry by the early 
1990s. 

George Newman, managing editor of 
the “Communications Industry Report” 
at International Data Corp. (IDC), Fra- 
mingham, Mass., gave some specific rea- 
sons why videoconferencing should now 
score with more corporations. 

The first, Newman said, is the wide- 
spread deployment of AT&T’s Accunet 
Switched 56 lines (56K bit/sec.) 


throughout major cities in the U.S. The 
Switched 56 service will enable videocon- 
ferencing users to dial up other users in 
most major U.S. cities through circuit 
connections very similar to current tele- 
phone services. To boot, the hourly 
transmission cost per location on the new 
service will be just twice that of a typical 
phone call. The AT&T Accunet Switched 
56 should be available in at least 60 U.S. 
cities by the end of 1986. 

Another plus for videoconferencing, 
Newman said, is the recent break- 
throughs in video compression technol- 
ogy from companies such as San Jose, 
Calif.-based Widcom, Inc. and Pictel 
Corp. of Peabody, Mass. These break- 
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New Technologies, Lower Costs Boost Videoconferencing Market 


throughs enable new codecs (coder-de- 
coders, devices that handle compression 
of video signals) to produce the kind of 
quality, full-motion video images over 
56K bit /sec. speeds that were only avail- 
able on much higher 300K to 350K bit / 
sec. data bit rates. 

What all this has done is put quality 
videoconferencing into a downward price 
spiral. 

“The new systems range from 
$100,000 to $150,000,” Newman ex- 
plained. ‘‘That’s still expensive but no- 
where near the traditional large, central- 
ized systems from AT&T,” which can run 
more than half a million dollars, he add- 
ed. 


product emulation. 
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Pictel is given the future lead in the 
56K bit/sec. video pack. The company 
has patented its Motion-Compensated 
Transform video compression technol- 
ogy and made it the core of its new video- 
phone system. The Pictel codec uses two 
56K bit/sec. lines to deliver full-motion 
video with voice and data capabilities and 
boasts a 2,600% decrease from T1 band- 
width compression levels. The system 
also uses only 96K bits of bandwidth on 
the two switched lines: The Pictel codec 
is stored ina desk-high unit that Newman 
said packs the power of a low-end Cray 
Research, Inc. processor. : 

This middle range, 56K bit/sec. vi 
deoconferencing market segment, sand- 
wiched between the large, centralized 
systems and low-end freeze-frame sys- 
tems, is expected to be the hottest corpo- 
rate video market in the next few years, 
spurred by the Fortune 1000. 


Privacy Law 
Proposed 


Electronic mail is private, right? 

Wrong. There are no federal laws 
that protect private networks and car- 
riers, and the government knows it. 
According to a Congressional Office of 
Technology Assessments study on 
surveillance by federal agencies, 25% 
of the agency departments that re- 
sponded either had or planned to mon- 
itor e-mail, satellite transmissions and 
computer communications. 

The Wiretap Law was enacted in 
1968 to protect citizens from govern- 
ment eavesdropping over convention- 
al telephone and mail communications 
unless there was a suspected felony. 
However, none of the law’s acts was 
designed to protect private carriers, 
explained Mary Jane Saunders, assis- 
tant general council at ADAPSO, Inc. 

To extend Wiretap Law protection, 
Saunders said, ADAPSO and the Pri- 
vacy Working Group wrote an initial 
draft of the Electronic Communica- 
tions Privacy Act of 1986. “This bill 
would protect electronic as well as 
oral communication including e-mail, 
[and] remote computing,” she said. 

One example of the new bill’s po- 
tential impact is the way in which the 
government obtains information from 
Source Telecomputing, Inc.’s The 
» Source, an on-line data base service 
available to users on a subscription ba- 
sis. Today, if the government wants in- 
formation a user has on The Source, 
Saunders explained, it does not su- 
poena him because he would have a 
right to object in court. Instead, she 
said, “The government will hit The 
Source with a supoena, and The 
Source has no right to object since it’s 
your information not The Source’s. 
Therefore The Source can’t raise the 
constitutional argument against per- 
sonal search and seisure.”” 

Under the auspices of backing from 
the private organizations as well as 
support from the U.S. Department of 
Justice, the bill is moving quickly to- 
ward acceptance.- The full Senate is 
expected to vote on it in September. 
According to Saunders, “‘It will be en- 
acted by the end of the year.” 
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The U.S. value-added network 


market hasn’t been quite the hot - 


area that everyone predicted a 
few years ago. Some analysts 
were targeting market growth of 
as much as 30% to 40% per year, 
but reality has brought that fig- 
ure down to a sober 18% growth 
rate, according to International 
Data Corp. (IDC), a Framing- 
ham, Mass., research firm. 
Simply put, value-added net- 
works comprise three elements: 
a mainframe computer at a cen- 
tral location; digital switches 
and communications equipment 


cable, telephone wire, fiber-optic 
cable, even satellite transmis- 
sion to remote locations; and 
software applications to run ev- 
erything. 

Pam Powers, senior analyst 
at IDC, said the reasons aren’t 
quite clear as to why value-add- 


ed networks haven’t lived up to 
expectations. 
“It takes an_ incredible 


amount of network expansion. 
[Value-added network] provid- 
ers have to be geographically 
dispersed, and they are under 
pressure now to put in better 


to route data through coaxial equipment, such as V.32 mo- 
dems, for higher 

speed data ser- 
vice. It’s a great 
drain re- 
sources,” Powers 
said. 

Traditional 
value-added net- 
work providers 
such as GTE Te- 
lenet Communi- 
cations Corp. and 
Tymnet/ 
McDonnell 
Douglas Network 
Systems Co. have 
been drifting 
away from their 
time- 


Value-added network 
# market revenue 


providing more 
corporate data 
communications 
services. 
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The growing base of corpo- 
rate data users is pushing value- 
added network suppliers to im- 
prove throughput on_ their 
networks and replace slower 
switching equipment. 

To increase business, accord- 
ing to Powers, value-added net- 
work suppliers will have to pro- 
vide large-scale users with more 
specialized, vertical software ap- 
plications. 

Another market factor in- 
volves divested Bell operating 
companies that, in the past year, 
have been coming into the val- 
ue-added network picture using 
packet-switched networks with 
value-added services and target- 
ing their large telecommunica- 
tions customers for business. 
These operating companies can 
offer links from their own local 
switched value-added networks 
into long-distance, value-added 
network services. 

A case in point is Conn Net, a 
value-added network offered by 
New Haven, Conn.-based South- 
ern New England Telephone Co. 
Starting operations in March 
1985, Conn Net is a local pack- 
et-switched network, the first 
such local network in the U.S. 
providing packet-switching ca- 
pabilities as well as X.25 proto- 
col processing for asynchronous 
and bisynchronous communica- 
tions. 

Conn Net will also soon be of- 
fering X.75 protocol conversion 
for more advanced network-to- 
network communications, 
something more traditional val- 
ue-added network providers 
such as GTE Telenet and Tym- 
net already provide. 

Barry O’Brien, district man- 
ager for packet switching at 
Southern New England, said 
that Conn Net came about under 
some unique circumstances. As 
an independent carrier the tele- 
phone company was granted a 
waiver to Computer Inquiry II, 
not having to abide by the sepa- 
rate operating company subsid- 
iary requirements given by the 
Federal Communications Com- 
mission. 

Connecticut is also one of the 
few states that falls entirely 
within one Local Access and 
Transport Area. 

Southern New England has 
managed to garner some big 
users. Travelers Insurance Co., 
for example, is using Conn Net 
to transfer claims data across 
the state to a host computer in 
Hartford, Conn., as well as test- 
ing telecommuting work for 
some of its agents. 

Southern New England has 
also contracted with the Tym- 
net/McDonnell Douglas and 
ITT to have users access their 
Tymnet and Worldnet value- 
added networks through Conn 
Net. The divested Bell operating 
companies see a good thing in 
Conn Net and are expected to 
jump in with their own local ac- 
cess value-added networks. 


Teleports Supply Users With A 
Long-Haul Services Alternative 


Teleports are the telecommuni- 
cations equivalent of airports, 
and the idea is really taking off. 
Located near urban centers 
across the U.S., teleports pro- 
vide long-haul voice, data and 
video communications via satel- 


lite links to national and interna- 


tional locations. 

Corporations “are finding 
greater needs to distribute infor- 
mation to customers and remote 
facilities,”’ explained David Ru- 
bin, a telecommunications ana- 
lyst with Arthur D. Little, Inc., 
Cambridge, Mass. 

There are other benefits, too. 
Teleports are aimed at large cor- 
porate customers located in met- 
ropolitan areas where land for 
long-haul command and control 
operations is at a premium. 
Earth station and terrestrial mi- 
crowave facilities also require 
expensive installation and main- 
tenance costs and are subject to 
municipal regulations and con- 
straints. Teleports can relieve 
corporations of these responsi- 
bilities and provide them with 
time-sharing options to defray 
communications costs. 

Getting to the teleport from 
your office could be a problem, 
however. Users could bypass the 
local phone lines and install fi- 
ber-optic cable or microwave 
links into the teleport, though 
many of the divested Bell operat- 
ing companies are now willing 
to provide these same link ser- 
vices to teleport users to avoid 
losing bypass business. 

David Olson, president of the 
Houston International Teleport, 
said there are good reasons for 
the divested carriers to work 
with, and not against, teleports. 


Until recently, Olson said, the. 
divested carriers “‘couldn’t send 
traffic across a Local Access and 
Transport Area unless they went 
through AT&T. Now they can 
go through teleports. That addi- 
tional traffic can also mean addi- 
tional revenues for the [divested 
carriers]. Not only that, but tele- 
ports can be their long-distance 
carriers to Europe.” 


Not out of the woods yet 


Teleports are still not out of 
the woods, however. A recent 
decision by the Federal Commu- 
nications Commission has given 
AT&T permission to offer two 
new services, including Mega- 
com, a lower rate tariff, that 
could promote bypass of local 
telephone networks. Through 
Megacom, AT&T might be able 
to offer bypass through private- 
line services from customer pre- 
mises. It could ultimately tell te- 
leport operators they were no 
longer needed. 

Teleports are also still as 
much a real estate concern as a 
telecommunications business, 
requiring purchase and develop- 
ment of large tracts of expensive 
land located near urban areas. 

But teleports appear to be do- 
ing fine. The American Teleport 
Association, based in McLean, 
Va., lists 22 teleports currently 
in operation across the U.S., 
with about eight more in various 
stages of construction. 

Frost & Sullivan, Inc., a New 
York consulting and research 
firm, sees the future of teleports 
through bullish eyes. The com- 
pany predicts there will be a 
minimum of 200 teleports in op- 
eration in the U.S. by 1995. 
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Norman Farrar 


ocal-area network 

(LAN) users have 

two similar charac- 

teristics: They are 

generally happy with 
their LANs, and they have little 
else in common. 

These users have different 
needs, different network schemes 
and different reasons for their 
satisfaction with LANs. 

Theoretically, local-area net- 
work users can be divided into 
two categories: those who use 
personal computer LANs and 
those who use general-purpose 
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LANs, according to Louise 
Wells, an analyst for Dataquest, 
Inc. in San Jose, Calif. PC LAN 
users, she said, want to avoid 
playing floppy frisbee. 

“They want to communicate 
with each other and share a com- 
mon data base, applications and 
resources — such as a modem 
— from their desk,” she ex- 


plained. “‘They don’t want to car- 


ry floppies to another PC.” 
People may also use the PC 
LAN as a less expensive way to 
access a network through an 
IBM Systems Network Architec- 


Carlos Weaver 
Computer Specialist 
Technical Services Division 


U.S. General Services Administration 
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ture (SNA) or X.25 gate or a 
mainframe, she added. “That 
way they can share one or two 
ports vs. 10.” 

General-purpose LAN users 
are trying to provide a more logi- 
cal communications path for 
their minicomputers and termi- 
nals, Wells observed. Previously, 
these users had terminals con- 
nected directly to the host, and a 
terminal had to be rewired every 
time it was connected to another 
computer. When all terminals are 
linked to a network rather than a 
host, they can serve as a univer- 


T°. 


sal workstation that can access 
any computer or device on the 
network, she noted. 

In a Computerworld Focus in- 
terview with corporate users, two 
seemed to fit into the PC LAN 
category, and another matched 
the general-purpose model. A 
fourth defied any distinct label. 

For more than two years, 
Southeastern Newspaper Corp., 
based in Augusta, Ga., has had a 
LAN that closely fits the PC 
scheme. The newspaper publish- 
er has eight installations of IBM 
PC ATs linked to a Pronet net- 
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work from Proteon, Inc. Each 
network installation has between 
23 and 100 PC ATs. 

“Reporters use PC ATs in- 
stead of terminals,” explained 
Norman Farrar, the company’s 
production programming man- 
ager. “‘Then copy is sent over the 
network to a PC that drives a 
typesetter.” 

One advantage of the Proteon 
network, he pointed out, is that 
applications running on the net- 
work are not affected by the 
number of CPUs. “You can use 
the same system for 23 or 100 


copies. To add a station, all you 
have to do is add a PC.” 

Rather than moving up from 
an office of disconnected PC ATs 
to a PC network, Southeastern 
moved down from centralized 
minis. ‘“‘We were hoping to solve 
the problem of downtime on the 
central computer,” Farrar said. 
“At that time, we’d have a news- 
room of 20 to 40 people unable 
to work because the central com- 
puter was down.” With the PC 
network, he noted, if one com- 
puter has a problem, it does not 
interfere with the others. 


Another user that fits the per- 
sonal computer LAN scenario is 
the U.S. General Services Admin- 
istration (GSA) in Washington, 
D.C., which has been using a 
combination of microcomputer 
networks since late 1983. The 
GSA has Ethernet-based net- 
works, Corvus Systems, Inc. Om- 
ninet and Fox Research, Inc. 
10Net connecting IBM PC XTs 
and ATs and various Convergent 
Technologies, Inc. microcomput- 
ers. ‘We are in the process of 
connecting these networks to a 
{Digital Equipment Corp.] VAX 


and a [Burroughs Corp.] 7800 
mainframe,”’ said Carlos Weaver, 
computer specialist for GSA’s 
Technical Services Division. 

“We also have a Convergent 
C3 Model 230 serving as a net- 
work that resembles token ring,” 
Weaver added. “The C3 isn’t 
meant to be used as a network, 
but it has some communications 
capabilities, so we have it talking 
to a [Honeywell, Inc.] system.” 

The GSA has more than 100 
computers on its networks and is 
ordering about 50 or 60 more, 
Weaver estimated. Most of the 
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HOW A FLEXIBLE SYSTEM 


KEEPS YOUR COMMUNICATIONS 


The goal is the same for everyone: control of your 
business communications. In our view, the key to 
control is flexibility. 

The AT&T System 75, an integrated voice and 
data system, gives you the flexibility to control your 
communications and adapt to your ever-changing 
needs. 

Its modular architecture lets you put together a 
system specifically tailored to your business—one 
you can change and rearrange at will. As your busi- 
ness grows, the system keeps pace, expanding to up 
to 800 lines. 

By controlling your system’s design, you also con- 
trol its cost, buying only the functions and features 
you need when you need them. Our standard messag- 
ing features help you control the flow of information, 
making sure calls get through. And with special fea- 
tures like Automatic Route Selection and Call Detail 
Recording, you'll not only control costs but misuse of 
the system as well. 

For a free brochure about 
how AT&T can put you in control 
_ of your business communica- 
tions, call us at 1 800 247-1212, 
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communication between these systems is 
micro to micro, he said. “‘Less than 20% 
is micro to mainframe.” 

Weaver said the GSA chose its net- 
work scheme for the communications fa- 
cilities including Chat (one keystroke ac- 


cess between stations), electronic mail, ° 


calendaring and bulletin boards. “We set 
it up at the executive level first to handle 
time-critical files and to improve commu- 
nication between managers.” 

The primary applications on the net- 
work are financial spreadsheets, a per- 
sonnel data base and word processing. 
Word processing also serves a communi- 
cations function, Weaver asserted. ‘We 
have optical readers, and we transfer the 
information from the reader to word pro- 
cessing,” he explained. “Then we trans- 
mit it across the network to the individ- 
uals who need it. This reduces paperwork 
and paper consumption and eliminates 
some of the redundancy.” 


ommunications is also important 

to VLSI Technology, Inc. in San 

Jose, Calif. The semiconductor 
company has had a general-purpose net- 
work since the company began in 1982. 
It uses an Ungermann-Bass LAN to hook 
approximately 700 terminals to six VAXs 
and two Hewlett-Packard Co. System 
3000s. 

In addition, VLSI runs Decnet be- 
tween the VAXs and HP’s DS /3000 net- 
work between the HP 3000s. This config- 
uration allows each terminal to connect 
to any VAX or HP 3000 on the network 
and transfer data between any hosts. 

In addition to computer design appli- 
cations, VLSI uses e-mail on its network. 
“We were actually pushed by executive 
management to have money spent to sup- 
port e-mail and communications,” ex- 
plained Clair Althouse, VLSI’s director of 
information systems and services. 

A local-area network that does not fit 
smoothly into either LAN scenario oper- 
ates at the Denver regional office of 
Amoco Production Co. While some ter- 
minals are linked to the company’s VAXs 
and IBM mainframe, the chief purpose of 
the network is to provide communica- 
tions among these systems and engineer- 
ing workstations. 

Amoco uses Decnet to connect its 
VAXs and Microvaxes, and it is evaluat- 
ing the use of Decnet DOS on IBM PCs. It 
also has Interlink Computer Sciences, 
Inc.’s IBMVM/Decnet Gateway, which 
allows bidirectional communications be- 
tween the firm’s IBM 3090 mainframe 
and the computers hooked to Decnet. 

have several specialized DECs,” 
explained Ken Robinette, Amoco’s super- 
visor of systems development. ““We have 
one VAX running an [Intergraph Corp.] 
graphics system and another doing geo- 
physical software and dynamic graphics. 
We also have a series of Microvaxes run- 
ning a video image scanner system.” 

These computers generate large 
graphics that are then sent to the main- 
frame, which sends the graphics to be 
plotted on a Versatec, Inc. plotter. “This 
saves us the expense of providing special- 
ized plotting for each VAX,” he noted. 

Though the applications of their local- 
area networks vary, the users interviewed 
are almost unilaterally optimistic about 
the effectiveness, ease of use and support 
they have gotten with their LANs. When 
asked how effective their networks are, 
three out of four users said, “Very.” 
They cited high speed and reliability as 
their networks’ best features. 

“We hardly have any downtime,” 


GSA’s Weaver reported, echoing the oth- 
ers’ comments. “The reliability of the 
networks is 85% to 90%.” He attributed 
this record to the fact that the networks 
were debugged before GSA received 
them. 

Despite his high rating for the net- 
works’ reliability, Weaver stated that the 
GSA’s overall LAN scheme is about 60% 
to 65% of where he wants it to be. “The 
reason we’re not all the way there is the 
micro-to-mainframe link. The key is 
mainframe applications, which have not 
been user-friendly because they are cum- 
bersome and large,” he explained. “Only 
recently has mainframe software become 
reliable for micros to connect to.” 

By contrast, factors that Amoco’s Ro- 
binette lists for his network’s perfor- 
mance are the high speed and ease of use 
of the mainframe communications. Inter- 
link’s IBMVM/Decnet Gateway trans- 
mits data from the IBM 3090 to a DEC 
computer at the same rate it transmits 
data within the IBM machine, he said. 
“Typically, an IBM-to-DEC transmission 
has to go through an IBM 3705 commu- 
nications controller at a rate of [56K bit / 
sec.] With Interlink’s gateway, the rate is 
500K bits. That’s about a tenfold in- 
crease.” 

The LAN at Amoco is also easy to use, 
Robinette said. Decnet and IBMVM/ 
Decnet make the transfer of data pretty 
transparent, he reported. “‘As far as file 
transfer goes on Decnet, there’s nothing 
to teach. It’s just like calling any file ex- 
cept that you precede it with the node 
name.” Interlink’s gateway, he added, is 
identical to Decnet. 

The only hitch when Amoco installed 
IBMVM/Decnet, Robinette said, was 
having it hook into Amoco’s proprietary 
security system for VM on the DEC com- 
puters. “But it only took Interlink one 
week to get our security requirements in- 
stalled.” 

The other users agreed that their 
LANs are virtually transparent and that 
accessing the network takes few key- 
strokes. “You just have to know the 
name of the node,” Althouse said of 
VLSI’s LAN. “After that, the user 
doesn’t see the network unless it isn’t 
working properly.” In fact, he claimed, 
“The user just sees that the terminal is 
down, but it may be the host or the net- 
work.” 


‘Has very user-friendly commands’ 


To improve its LAN user interface, the 
GSA put a menu shell on top of its net- 
work. “Our network has very user- 
friendly commands,” Weaver said. 
“They're brief and do a lot so that a user 
doesn’t need to know computers to ac- 
cess the network.” 

Managers don’t have a lot of time for 
training, he explained. “‘The network has 
to be as easy to use as possible because 
the executive’s needs require immediate 
access.” The average training time for 
users is one hour, Weaver reported. 

Notably lacking in much of the users’ 
evaluations of LANs is the issue of mon- 
ey. Though the users emphasized fea- 
tures over cost, analysts agree that 
networking prices have to come down be- 
fore LANs become widely accepted. They 
suggest that users who purchase LANs 
today have a communications require- 
ment that makes expenses a secondary 
consideration. 

In a study from Delran, N.J.-based Da- 
tapro Research Corp. (see chart this 
page), 51% of 300 users surveyed said 
function and features were the factors 
that most influenced their decisions to 
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Newspaper Corp. 
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Amoco 


Terminals 


purchase a LAN. 


ne concern of users is anticipat- 

ing an office’s future require- 

ments. While the four users inter- 
viewed are generally pleased with their 
networking schemes, GSA and VLSI said 
they would do some things differently. In 
the case of GSA, its wiring plans would be 
altered. ‘When we grew, we had to re- 
wire once or twice. Had we thought 
ahead, we could have rewired with the fu- 
ture in mind,’’ Weaver said. 

VLSI’s Althouse said that given an- 
other chance, he probably would have 
done a serious evaluation of broadband 
channels vs. fiber optics. 

Both Weaver and Althouse also dis- 
cussed future enhancements to their 
LANs. Weaver is looking at two technol- 
ogies. “‘I’d like to see voice-recognition 
networking, though I know it’s a long 
time away,” he said. “One thing GSA is 
looking at is face-to-face videoconference 
networking, but it’s not cost-effective 


yet.” Althouse said that VLSI will be 
making some conversions over the next 
few years. “‘We’ll be getting microproces- 
sor communications boards that fit right 
into our HP and DEC machines.” 
Althouse, who said that there will be a 
long-term educational process in design- 
ing and using LANs, also noted three in- 
dustrywide improvements he wishes to 
see. 
First, to provide end users with func- 
tional LANs, he said, MIS has to look at 
the system’s function and applications, 
not just the nuts and bolts. Similarly, he 
asserted that vendors have to design their 
networks to serve a particular need. De- 
veloping a LAN and hoping someone will 
find a use for it is not the way to do it, he 
emphasized. Finally, he said, there 
should be a standard interface that allows 
a company to connect all of its networks 
and systems. But, he acknowledged, “No 
one has solved that one yet.” 


Hurst is a Computerworld Focus senior 
writer. 


is 2.5Mbps. File transfer rates 
are up to 100Kbps. (] TCP/IP 
standards tie your PCs, work 
stations or ASCII terminals 
into a common network. [1] 
Uses SNA to communicate 
with any other IBM host on the 


Link IBM Mainframes 
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directly to Ethernet 


Complete system solution. Fibronics’ K200 Ethernet control 
unit and KNET Software Package handle all communications 
from your IBM mainframe to the Ethernet. (] Easy to install. 
The system connects directly to the IBM Block Multiplexer 
channel and to the Ethernet using standard cables. Set-up 
time is less than an hour! (J It’s Fast! System data throughput 


network. Easy to maintain. The Fibronics K200/KNET 
System has extensive built-in diagnostics, and can be taken 
off-line without disrupting mainframe operations. 
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International Inc. 
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THEIR COURSES 


With the cry for connectivity reaching a fevered pitch, two 
Goliaths, AT&T and IBM, have set forth their solutions. 
Which one will win the telecom spoils? 


hat do AT&T’s 
Premises Distri- 
bution System 
(PDS) and Inte- 
grated Services 
Network (ISN) offer users that 
IBM’s Cabling System and the To- 
ken-Ring Network do not? The an- 
swer to this question is crucial to 
MIS managers making critical 
communications choices. 

AT&T has a more systems-ori- 
ented view of cabling systems than 
IBM. AT&T said it believes that a 
distribution system is composed of 
the cables, adapters and other 
supporting equipment that con- 
nects telephones, data terminals 
and other communications de- 
vices. This system is also a method 
of arranging these products with- 
in a building or on a campus in a 
logical and economical way. 

PDS is a multifunctional distri- 
bution system that supports voice, 
data, graphics and video commu- 
nications on premises. It uses fi- 
ber-optic and twisted-pair media 
and is suitable for a single-build- 
ing, multitenant high rise or cam- 
pus environment. PDS supports 
all of AT&T’s products as well as 
other vendors’ products. (For ex- 
ample, by using adapters and the 
AT&T Premises Lightwave Sys- 
tem, PDS supports IBM 3270 ter- 
minals.) 

PDS consists of six distribution 
subsystems and a grouping of 
equipment: campus, backbone 
(riser), horizontal wiring, work lo- 
cation wiring, equipment wiring 
and administration. It is based on 
an AT&T model that allows a dis- 


tribution system to be divided into 
subsystems that can be individual- 
ly analyzed and designed based on 
user needs, communications sys- 
tem requirements and building to- 
pology. This approach also facili- 
tates logical and economical 
distribution system upgrades. The 
IBM Cabling System is similar in 
concept, but its overall view does 
not seem to be as well developed. 

In mid-1984, AT&T introduced 
a data communications product 
designed for use as a local net- 
work for business, commercial, 
government, educational and med- 
ical facilities. It can also be used as 
a wideband, wide-area premises 
network, covering a university 
campus, a city or even nationwide 
facilities. 

Whereas IBM has developed an 
extensive wiring concept, ISN 
generally relies on in-place pre- 
mise wiring and allows for exten- 
sion of the copper circuits with fi- 
ber-optic trunking systems. Thus, 
while IBM has to design wiring 
systems, ISN can run on existing 
circuits. ISN wiring has been de- 
signed to use the same piece parts 
as AT&T System 25, 75 or 85 wir- 
ing structures. 

AT&T designed ISN to provide 
several important advantages: 

® The ability to operate at high 
data rates and traffic loads, inde- 
pendent of geographic distribu- 
tion. 

© A simple media access meth- 
od to support widely varying traf- 
fic types. 

® Hierarchical organization us- 
ing nodes and concentrators con- 


nected by high-speed trunks. 

® A simple wiring scheme. 

® Highly modular construc- 
tion. 

® Security by controlling physi- 
cal access with the central bus 
structure. 

® A flexible access algorithm 
that can provide for IEEE 802.3 
compatibility modes (both AT&T 
3BNet /Ethernet and Starlan con- 
nections are supported). 

Improvements in  mainte- 
nance and administration (an ad- 
ministrative console can be at- 
tached to ISN for controlling 
connections and performing main- 
tenance and diagnostics). 

The Bell Laboratories-devel- 
oped Datakit Virtual Circuit 
Switch network was the forerun- 
ner of ISN. ISN’s architecture is 
substantially different from the 
IBM Token-Ring’s. ISN consists 
of nodes and concentrators hierar- 
chically connected by trunks. A 
node consists of three buses (con- 
tention, transmit and receive) built 
into a cabinet backplane. Data en- 
ters the switch via a concentrator 
and is switched on the node’s 
short centralized bus structure in 
a packet-switched mode (at ap- 
proximately twice the speed of 
IBM’s 4M bit /sec. Token-Ring). 

The result is that while the wir- 
ing types and structures of AT&T 
and IBM may be similar, the IBM 
access control technique (token 
passing) is distributed, while 
AT&T’s is more centralized (short 
bus). 

A major issue that arises is cen- 
tralized control and management 
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of the user interface vs. a totally 
decentralized approach. 


ith personal comput- 
ers in widespread use, 
many users have be- 


come accustomed to access to 
decentralized computing 
sources. Many PC LANs are 
managed as such, yet many com- 
panies have strict policies re- 
garding PCs and typically do not 
allow PC LANs to be’ installed 


(although there may be some 
type of connection to a host). 
The issue of ISN vs. Token-Ring 
may depend on how a company 
is organized and managed. 


AT&T’s Starian 


AT&T does, however, have a 
distributed type of LAN for per- 
sonal computers and low-end 3B 
computers. Starlan, a 1M bit/ 
sec. carrier-sense multiple ac- 
cess with collision detection 
Ethernet-like local-area__ net- 


VENDOR STRATEGIES 


work, is AT&T’s strategic work 
group LAN. It is interesting that 
Starlan was designed to use sep- 
arate transmit and receive twist- 
ed pair, the same requirement as 
the Token-Ring. Via connec- 
tions to ISN, hierarchical sys- 
tems can be formed much like 
IBM’s bridges for its Token- 
Ring. The software for Starlan is 
an interesting hybrid of applica- 
tions and systems software from 
3Com Corp., Locus Computing 
Corp. and AT&T. 


Although Starlan is a late en- 
try into the PC LAN market, it 
received a boost when AT&T’s 
efforts paid off to make Starlan 
an IEEE 802.3 standard. Com- 
panies such as Intel Corp., 
Chips & Technologies and 
Western Digital have developed 
Starlan-compatible chips, and 
many vendors such as and Xerox 
Corp. are already offering 
boards and hubs. With a little 
user persuasion leading to vol- 
ume shipments, Starlan could 


COMPARED TO MEMO, ALL OTHER ELECTRONIC 
MAIL SOFTWARE IS FOR THE BIRDS. 


There's a whole flock of messaging 
systems available on the market today. 
But only one electronic mail software 
system soars above the competition. 
MEMO Electronic Mail Software* 
Quite simply, MEMO is the most 
advanced, efficient and cost-effective 


electronic mail software around. 
MEMO combines the convenience cssseeeeeeeeea 


and advantages of written communication cation wih Sau 
the speed of a telephone call. No system is easier 
to use or offers as many functions. With MEMO 
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Electronic Mail Software from GLARK Information Technologies 


“MEMO” is a trademark of of Verimation AB 


you save time, money...and the hassles of 
interruptions and miscommunication. 

So why get pigeonholed into a com- 
munications system which doesn’t meet 


your needs? 


Try MEMO. For a free 45-day trial, con- 


tact Clark Information Technologies 
_ at: 1-800-331-MEMO (1-800-331-6366) 
or 6602 West Clark Drive, 


South Bend, Indiana 46628. 
*MEMO Electronic Mail Software runs under VTAM on OS/MVS and. 
systems. 
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become the departmental group 
LAN with the lowest cost per 
connection. Currently, the pro- 
prietary Omninet (Corvus Sys- 
tems, Inc. never made it an open 
system — a costly mistake) is 
least expensive priced at at $199 
for the adapter. Other vendors 
may claim to be less expensive 
but they don’t fit the IEEE defi- 
nition of a LAN. 


he IBM Cabling System, 
introduced in spring 


1984, is the underlying 
wiring system for the Token- 
Ring. Key components of the 
system are twisted-pair wire, 
wiring concentrators (multi- 
station access unit), repeaters, 
connectors, patch panels and 
face plates. Unlike PDS, the Ca- 
bling System was designed to 
handle data only (except for 
non-real-time video and limited 
voice applications). 

IBM designed the wiring sys- 
tem to be a structured system 
for all communicating devices 
from IBM, eliminating the previ- 
ous ad-hoc approach and, the 
company said, eliminating many 
of the rewiring hassles. It is 
IBM’s intent to make the cabling 
decision independent of the 
communications devices deci- 
sion. 

The cable can be used for 
more than just token-ring de- 
vices; for example, it can also be 
used point to point to support 
connection of terminals to 
hosts. 

The physical topology creat- 
ed by wiring for the Token-Ring 
resembles interconnected stars, 
where all devices share the same 
dual twisted-pair bus, and if fol- 
lowed from device to device, 
forms a ring that eventually 
wraps back upon itself. 


Type 3 wire 


A late addition to the Cabling 
System was support for tele- 
phone-type wire. Presumably, 
this Type 3 cable addition is 
cost-competitive with AT&T’s 
PDS but sacrifices LAN size (ap- 
proximately one-third the total 
network size of using Type 1 
wire) and number of devices (72 
as opposed to 255 for Type 1) it 
can support. IBM’s support of 
Type 3 wire may not have been 
just to counter the lower cost 
AT&T PDS. It appears that 
many of IBM’s customers al- 
ready had miles of unused Type 
3 wire in place. 

The token-ring Type 3 wire 
support was designed to be ad 
hoc and temporary, providing a 
migration path to the data-grade 
wire that will be required to sup- 
port 16M bit /sec. If the custom- 
er does not have Type 3 wire in- 
stalled, IBM is discouraging its 
installation in favor of Types 1, 
2, 5, 9 and so on. In fact, there 
will be two categories of token 
rings — Type 3 token rings and 
Cabling System token rings. 

An interesting aspect of the 
Cabling System was the intro- 
duction of a new data connector 
(the same as referenced in the 
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802.5 Token-Ring standard). This con- 
nector terminates all twisted-pair wire, 
from the wall plate to the wiring racks. 
Two data connectors can mate by a 180- 
degree rotation of one connector. Unfor- 
tuna‘ely, this data connector costs about 
20 times more to manufacture than the 
RJ-style modular jacks used in PDS. 

The IBM 8228 Multistation Access 
Unit (MAU) is a wiring concentrator that 
connects up to eight stations to the ring 
via drop cables called lobes. The design 
and operation of the MAU is what gives 
the network’s physical topology its “star- 
wired ring” name. A ring-in jack on the 
left-hand side of the device and a ring-out 
jack on the right-hand side of the device 
provide for a daisy-chain connection to 
other MAUs. The MAU provides for inser- 
tion /bypass of lobe segments and associ- 
ated attaching devices. In addition, it fa- 
cilitates write fault detection by an 
attached device, such as the IBM PC To- 
ken-Ring Adapter. As with PDS, a man- 
ager can more easily control user connec- 
tions at the MAU. 


he IBM Token-Ring, a 4M bit /sec. 

local-area network that operates 

with twisted-pair wiring, was the 
result of years of research and prototyp- 
ing. The principal research was conduct- 
ed by scientists at IBM’s laboratory in Zu- 
rich. They developed the concept, the 
architecture, a prototype (the infamous 
Zurich Ring) and did the initial perfor- 
mance modeling. The token-passing pro- 
tocol was chosen for several reasons, in- 
cluding guaranteed (deterministic) 
response times, better support of syn- 
chronous devices and to provide a way of 
—e prioritized access to the to- 

en. 

The Zurich work was continued by en- 
gineers and programmers at Research 
Triangle Park in North Carolina, where 
the commercially available products were 
developed. It was determined that 4M 
bit /sec. was more than adequate for of- 
fice applications. 

Research Triangle Park was responsi- 
ble for the software and hardware neces- 
sary to implement the first commercial 
Token-Ring products: the IBM PC 
Adapter and the Media Access Unit. The 
PC Adapter and Media Access Unit, in 
conjunction with the previously an- 
nounced and available IBM Cabling Sys- 
tem, made up a complete local-area net- 
work for IBM PCs. The chip set 
developed for the PC Adapter board by 
IBM in Burlington, Vt., is the foundation 
for subsequent IBM-announced Token- 
Ring products. 


IBM breaks with tradition 


Historically, IBM remained aloof from 
IEEE standards, preferring to create its 
own ‘proprietary product standards. IBM 
broke with tradition by becoming in- 
volved in shaping the IEEE 802.5 stan- 
dard for the token--ing access method. 
Creation of 802.5 makes the Token-Ring 
system open (at least at the media access 
control level) for use with non-IBM prod- 
ucts. 

With the initial introduction of the To- 
ken-Ring in October 1985, IBM an- 
nounced several products to operate with 
the ring. Included were the Media Access 
Unit; the IBM PC Adapter and software, 
including a Netbios emulator; 3270 Emu- 
lation Program; the Asynchronous Com- 
munications Server; and Advanced Pro- 
gram-to-Program Communications/PC. 
Subsequent announcements have includ- 
ed the PC Adapter II (with more memory 


Overall, the cost of components for AT&T 
technology is less than that of comparable 
IBM components. 


and commands), PC Local Area Network 
Program Version 1.1., System/36 at- 
tachment via the PC/AT, bridges (based 
on PCs), copper and fiber repeaters and 
host attachments via the 3174 and 3725. 

Thus, IBM’s Token-Ring phasing 
strategy is to introduce products based 
on volumes of installed machines. The 
company announced in April, May and 
June 1986 support for System/36 and 
System/36 hosts. Unfortunately, MIS 


managers will have to wait until the sec- 
ond quarter of next year before the prod- 
ucts become available. 

In the meantime, end users of PCs are 
becoming attached to (no pun intended) 
the Token-Ring. There are still ways to 
get off the ring (via PCs) into host envi- 
ronments. The 3270 Emulation Program 
looks like a cluster controller (both local 
and remote configurations are support- 
ed) with PCs on the Token-Ring emulat- 


ing 3278/3279 terminals, and the Asyn- 
chronous Communications Server — in 
conjunction with special versions of 
products like Microstuf, Inc.’s Crosstalk 
and Software Publishing Corp.’s PFS:Ac- 
cess — can get into asynchronous envi- 
ronments. 

Overall, the cost of components for 
AT&T technology is less than that of 
comparable IBM components. For exam- 
ple, in addition to the high cost of the 
IBM data connector as mentioned above, 
the cost of baluns from AT&T is about 
75% of the cost of baluns from IBM. Fur- 
thermore, the parts used by AT&T seem 
to be available in higher volume quanti- 
ties. The average cost of ISN is around 
$400 per connection while the Token- 
Ring (with the standard PC Adapter) is 
around $900 per connection. 

Earlier this year, IBM withdrew from 
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“in-depth” seminars that deal with the latest facts, 
concepts and changes in the telecommunications 
industry that will affect your job. 


Tuesday, February 10th-Thursday, February 12th 
You can choose from more than 75 conference 
sessions over three days all designed to give you a 
broad perspective on every aspect of modern tele- 
communications use, management and regula- 
tion. 

The exhibits alone will be an education. On Tues- 
day through Thursday you can compare new 
products and services offered by some of the 
world’s leading companies with over 1,000 booths 
displaying new applications and top service equip- 
ment. 


Be ala for the telecommunications indus- 
try’s new applications, technologies, and market 
challenges in 1987 — attend CN ’87. 


For your FREE calendar, fill out the coupon below and return it to: 
CN ’87, Box 9171, Framingham, MA 01701-9171. 
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the cable installation business, 
leaving the job to third-party 
vendors and wholly owned Rolm 
Corp. (IBM continues to provide 
wiring specifications to ensure 
compatibility with IBM equip- 
ment.) This move underscores 
the competitiveness of wiring 
buildings as well as the fact that 
ATGT is more of a Level 1 com- 
pany with respect to the seven- 
layer International Standards 
Organization's Open Systems 
Interconnect model, whereas 


IBM is more of a Level 7. 

IBM has stated the Token- 
Ring LAN will have a 20- to 30- 
year life cycle. Toward that end, 
IBM will continue to announce 
new products, enhance perfor- 
mance and protect existing cus- 
tomer bases. IBM’s strategy of 
introducing Token-Ring prod- 
ucts in accordance to target 
market size is sound. It will al- 
low IBM to install hundreds of 
Token-Ring networks in office 
environments, giving the firm a 


VENDOR STRATEGIES 


strong foothold in the LAN mar- 
ketplace, something the PC Net- 
work and PC Cluster failed to 
do. 


System/36 support on ring 


As the announced host at- 
tachments become available, the 
System /36 will be supported on 
the ring as well as the larger 
hosts. Support of larger hosts 
will start with either the chan- 
nel-attached 3725 or 3174 clus- 


ter controller with one or more , 


installed Token-Ring interface 
controllers. 

A lot of questions have been 
raised regarding compatibility 
with IBM’s Token-Ring, espe- 
cially by users that are con- 
cerned about vendors using the 
Texas Instruments, Inc. token- 
ring chip set. Few realize that 
IBM is using TI’s chip set in the 
adapter card for its RT PC. 

It seems strange that IBM did 
not mention the use of the TI 
chip set in a press release to un- 


2400 bps modems: 
Do you 


need 


another speed? 


Now available with 
MNP Class 3 Error Correction 


For more information, call us toll-free at 


1-800-328-9717 (in Minnesota, call 1-612-631-3550). 


CIRCLE READER SERVICE NUMBER 4 


@ Is the shift from 300 to 1200 bps itself 


communications 
are wih So why consider 82400 bps madom 


at all? 
@ One reason is fle: 


xibility. If the modem 
accordance with 


select 


@ Themodem 


should be the 


MuliiModemo24" itis Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITT V.22bis compatible at 
the 


2400. It is also 100%. 
command 


& The MultiModem224 is available in both desktop and 
IBM PC™ intemal card versions. (There is also a rack- 


mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most on-line 
information services ™ Dow 
Jones™ and The Source 


@ A2400/1200/300 bps modem good 
.A2400/1200/300 bps provice your 
today and tomorrow? 


for both 


The right answer every time. 


82 Second Ave. S.E., New Brighton, MN55112 (612) 631-3550, TWX: 910-563-3610 


derscore the compatibility issue. 
The problem for developers is 
that there are no interfaces yet 
available to use this RT Token- 
Ring adapter. Why did IBM go 
outside for this adapter? Token- 
Ring development resources 
within IBM are booked solid. 

As for compatibility with 
AT&T PDS, it is a little-known 
fact that the wiring between. 
three IBM facilities in Raleigh, 
N.C., to support the Token-Ring 
was installed by AT&T using’ 
62-micron fiber. The official 
IBM specification calls for 100- 
micron fiber, but the new IBM 
Token-Ring Network Optical Fi- 
ber Cable Options documenta- 
tion describes how to use other 
fiber and what the limitations 
are. Perhaps this is a first step 
toward ISN/Token-Ring_inte- 
gration. 


include greater granularity 
in host attachment; band- 
width of 16M bit /sec. for graph- 
ics, file transfer, backbone rings 
and processor-to-processor (dis- 
tributed) applications; addition- 
al network management (a sin- 
gle point of control for 
interconnected rings) including 
performance, configuration, op- 
erations and authorization man- 
agement; and gateways to X.25, 
Integrated Services Digital Net- 
work and to non-IBM LANs and 
remote LANs. 

AT&T will continue to inte- 
grate its systems, as one can see 
in the emergence of the AT&T 
PC, 3B series, ISN and private 
branch exchange technologies. 
AT&T has the lead over IBM in 
the area of LAN-PBX integra- 
tion. The company may intro- 
duce a token-ring bridge for 
ISN. Even so, the lack of inter- 
connectivity between AT&T ISN 
products and the many IBM To- 
ken-Ring products leaves a tre- 
mendous window of opportunity 
for third-party vendors. 

AT&T has chosen a propri- 
etary (short-bus) LAN to con- 
nect nonproprietary devices and 
other LANs. IBM has chosen to 
implement an open LAN to con- 
nect proprietary devices. Nei- 
ther offers the end user totally 
open, nonproprietary approach- 
es to local-area networking. 

AT&T wants to become the 
world’s integrator of nonhomo- 
geneous computer systems 
while IBM becomes the world’s 
integrator of IBM computers, 
leaving the remainder to third- 
party vendors and systems inte- 
grators. 

Where does this leave the end 
user? For heavy PC-based appli- 
cations, stick to established ven- 
dors like Nestar Systems, Inc., 
Novell, Inc. and 3Com. For more 
complex applications, call your 
nearest systemsir rator. 


I BM’s plans down the road 


Haugdahl is a senior systems 
specialist at Architecture Tech- 
nology Corp., a Minneapolis- 
based consulting, publications 
and seminar firm specializing 
in data communications. 
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NETWORK MANAGEMENT 


magine driving in Manhat- 

tan with no lights or police 

to direct traffic. At-4:00 

a.m. on a Monday you 

would have few problems 
because there would be very little 
traffic. However, it is a different 
story at 8:00 a.m. There would be 
chaos and confusion, with com- 
muters waiting for the streets to 
clear. ‘That is what a network is 
like when there is no network 
manager and no network manage- 
ment software. 

Network management has been 
around for a long time, but many 
of us have not been aware of it. A 
prime example is telephone com- 
panies which have small to very 
large telecommunications _ net- 
works that they have to manage 
efficiently (and transparantly to 
users) or incur our wrath. 

There are three major types of 
networks that need managing. 
Small local-area networks (LAN) 
connect microcomputers to share 
resources and require the least 
network management. Larger 
LANs connect mainframes, mini- 
computers and microcomputers 
and require more network man- 
agement. Wide-area networks pro- 
vide remote and local communica- 
tions facilities between a variety of 
computers and require the most 
network management. The com- 
plex levels of network manage- 


Fine-tuned network management, as a 
combination of technical and people 
skills, can keep small and large LANs or 
wide-area networks operating smoothly. 


ment in these areas can range 
from simple controls implemented 
by network protocols to sophisti- 
cated and complex network man- 
agement software on microcom- 
puters and minicomputers. 

The network manager must be a 
flexible person who can go from a 
meeting with the president of a 
company to hands-on work on a 
technical problem. A successful 
network manager must be able to 
deal with all levels of people in an 
organization. A technical person 
who has problems with communi- 
cation skills would not do well in 
this position. 

Network management person- 
nel monitor network _ perfor- 
mance, maintain the network, in- 
teract with users, train users 
and deal with issues of new tech- 
nology. However, there are specif- 
ic tasks associated with managing 
different types of networks. 

The person who manages a 
small LAN has to deal with access 
to data, security, printer sharing, 
user applications and activity and 
error logs. 


Access to data usually involves 
configuring the network to re- 
strict certain disk drives to certain 
users while allowing users to 
share other disk drives. A deeper 
level of access involves the way us- 
ers can share or be locked out of 
directories on a shared file server 
disk. If there are users who run 
common applications, you may 
need to implement file and record 
locking to prevent two users from 
updating the same information or 
to prevent one user from updating 
information that another one is 
using. Waiting to implement such 
functions after the network is in- 
stalled will significantly increase 
your work load. 

Security varies in importance 
from one location to another, de- 
pending on the sensitivity of data. 
Levels of security in small LANs 
include access to data as well as 
logon and password security. An 
additional level of security can be 
added to prevent users from wan- 
dering from one machine to anoth- 
er. This is done by tying a hard- 
wired code in the microcomputer 


to the individual’s logon and pass- 
word. In this way you can be as- 
sured that users will only be able 
to access their own machines and 
other users will not be able to use 
someone else’s logon and pass- 
word. 

After common disk storage, 
printers are the most shared de- 
vices on small LANs. As with mul- 
tiuser systems, the users on the 
LAN will need help in utilizing, 
understanding and locating these 
printers. When micro users have a 
printer connected to a personal 
computer, they have little difficul- 
ty remembering how to use it, but 
the choice of several printers usu- 
ally necessitates a configuration 
chart showing which printers are 
connected to the LAN and where 


they are located. 
A network manager must be 
aware of users’ needs — when 


they want to implement a new ap- 
plication on the network or attach 
a micro or peripheral device. Be- 
ing well versed in a network’s soft- 
ware and hardware helps users 
with what they are trying to do, 
with understanding what their job 
requires and with recognizing oth- 
er programs and devices that 
might help fill their needs. 

Some network management and 
control software creates activity 
and error logs on disk. These logs 
can be used by the manager of the 
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network to look for patterns to 
determine who may be abusing 
his rights on the LAN, find in- 
stances of attempts to breach se- 
curity, check performance, find 
inefficiencies and detect prob- 
lems before LAN performance is 
seriously affected. 


network manager who 
deals with larger LANs 
must consider all of the 
aspects of small LANs plus sev- 


eral others. Because this type of 
LAN can accommodate a variety 
of systems, terminals and pe- 
ripheral devices, you may want 
to consider delegating responsi- 
bility to a few of your people. 
Additional areas of concern 
for larger LANs include main- 
taining a data base of access 
rights and the network configu- 
ration, monitoring performance, 
controlling data transfers 
among different systems, help- 
ing users with their application 


problems and performing ac- 
counting and billing. 
Maintaining some type of in- 
formation structure to show the 
network configuration becomes 
increasingly important as the 
network grows. Data bases are a 
convenient way of maintaining 
this information; most network 
management and control soft- 
ware for large LANs include this 
capability. This data base can 
come in handy should building 
maintenance personnel tell you 


to reroute some of your network 
cabling because your cable rout- 
ing violates local fire and build- 
ing codes. You will also appreci- 
ate this network management 
feature when the office manager 
tells you that users will be 
switching offices — again. 
Performance monitoring also 
becomes increasingly important 
as the network grows. The are 
tools to help find network bot- 
tlenecks and help detect prob- 
lems quickly before they create 


why 


want to 
the network 1s down. 
And I want to know no 


If that all sounds too 
you should call us for 
network goes down 
Fast answers. Just one more reason Hewlett- 
Packard's test instruments are right on the money. 
Contact your local HP office and ask about a 
seminar in your area. Or call 1-800-556-1234, 
Ext.515. In California, 1-800-441-2345, Ext.515. 


Who knows? You will, in minutes, with 
datacomm test equipment from HP. 

Our protocol analyzers will help you track 
down the source of failure. Right away, you'll 
know who to call—and where—to fix it. 


your 


|” 


one more time. 


You can also run digital tests tomeasure net- Or write to: HP Communications, 
. work integrity. analog tests to check key DiAne Juarez, P.O. Box 7050, Colorado 
praramcters of the entire transmission line. Springs, CO 80933. 
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PB PACKARD 
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disasters. Users sometimes com- 
plain about slow response; per- 
formance monitoring can ease 
this complaint. Performance 
monitoring can detect configu- 
rations that may soon be inade- 
quate for your network and ar- 
eas that are overdesigned. 


nlike the small LANs 

that use mostly compati- 

ble systems, _ larger 
LANs frequently have incompat- 
ible machines that need the abili- 
ty to transfer information. This 
is one of the basic purposes of a 
LAN, but it is not always an easy 
task to accomplish. 

“Many LANs in this category 
allow the interconnection of 
minicomputers and microcom- 
puters that run under different 
operating systems and use dif- 
ferent file formats. Incompatibil- 
ity problems may arise as more 
computer vendors jump on the 
token-ring bandwagon. When 
IBM mainframes are thrown into 
the mix, problems between 
mainframes and minis may be- 
come evident. This scenario tax- 
es the abilities of the LANs to 
provide interconnection. .Make 
sure you can handle conversions 
on your network. 

Users on larger LANs need a 
network manager for a unique 
reason — they develop home- 
grown software solutions. Pro- 
grams may be written by people 
who do not understand the 
structure and restrictions of a 
network. Managers should be 
well versed in what users need 
and what they are capable of do- 
ing to provide the utmost sup- 
port. 
User training is key to man- 
aging your network. ; 

In large companies the ability 
to keep accounting records and 
to bill back services based on 
network use becomes impor- 
tant. As different departments 
come on-line you may want to 
spread network management 
costs among departments. This 
can be a way to justify your de- 
partment to someone who never 
needs your services and who 
questions the need for network 
management, but it can also 
help provide a vital internal ac- 
counting function for your com- 
pany. 

The wide-area net challenge 


Wide-area networks pose dif- 
ferent challenges for a net man- 
ager. Not only must you be con- 
cerned with the same items that 
small and large LANs require, 
you must also deal with remote 
users, hackers and, sometimes, 
the telephone company. The fol- 
lowing are some additional con- 
cerns for a manager of wide-area 
networks: 

@ Traffic engineering. Traf- 
fic engineering is one of the first 
steps involved in setting up a 
wide-area network. There is net- 
work analysis software on the 
market that can help you plan 


_the most effective routing for 


your needs while it takes into ac- 
count contingency plans in case 
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When you need a system 


the sum of its parts: Count 


To maximize the availability of 
your data communications net- 
work today—especially multi- 
node T1 networks—you need a 
system that's even greater than 
the sum of its parts. At GDC, we 
know it’s not just one part, but 
every part working together that 
makes your network a success. 

Putting that knowledge to prac- 
tical use has made GDC the leader 
in megabit multiplexing, with the 
largest installed base of private T1 
networking products. We have 
maintained our leadership posi- 
tion with MEGANET, the ultimate 
service for cost-effective network- 
ing and control. It’s the only solu- 
tion that adds products plus services 


to equal a total networking system. 


A system that offers the broadest, 
most compatible line of products 
with built-in flexibility that work 
together to fit your particular com- 
munications requirements; from 
sophisticated multiplexed or 
switched multi-node T1 networks, 
to simple local area access. 

Even more importantly, 
MEGANET includes comprehen- 
sive service and support with 
extensive people management 
capabilities for installation and 
training. With MEGANET, it all 
adds up to a total networking 
solution you can count on. 


Multiply your 
wide area 


networking 
capabilities. 

GDC's 
software-based 
MEGAMUX° II, 
a fourth-generation multiplexer, 
multiplies your multi-node T1 
networking like never before. 

It represents 10 years of GDC 
leadership in T1 multiplexing. It 
accommodates up to 16 aggregate 
links, with aggregate rates up to 
2.048 Mbps. It includes an auto- 
frame feature to maximize effi- 
ciency of bandwidth allocation in 
multiple node, multiple aggregate 
networks. It uses the same data 
and voice channel cards as GDC’s 
MEGAMUX? PLUS and KILOMUX™ 
PLUS multiplexers to provide flexi- 
ble, compatible and cost-effective 
configuration. And it incorporates 
redundancy and diversity switch- 
ing to ensure reliability, with pre- 
programmed alternate routing in 
case of line failure. 

With three types of voice chan- 
nels, plus centralized control and 
management via GDC’s NETCON” 
Network Management System, 
MEGAMUxX II is the next step to 
higher level networking. 


Network 
flexibility that 
branches out 
to every area. 

A truly flexible 
communications 
system extends 


the reach of your network in 
every direction, including the 
latest technological developments 
in packet switching. 


With our GEN*NET® family 
of concentrators, and our GEN* 
PAC X.25 PAD access devices, 
you have your own link to a 
packet-switched network. For 
high-speed, high-density applica- 
tions, they offer the most eco- 
nomical, reliable way to connect 
geographically dispersed com- 
puters and terminals. 

Eliminate network errors 

with greater accuracy and 
reliability. 

It's a fact that 75% 
of the major tele- 
communications 
carriers in North 
America have 
standardized on 
GDC data sets for 
int«rrial use and resale. Why? 
Because our analog, digital and 
down-line programmable data 
sets offer greater performance, 
reliability and cost-effectiveness. 
They give you the broadest selec- 
tion available for switched and 
private line networks. And they 
incorporate many features to 
help eliminate costly and time- 
consuming errors. 

In addition, they include GDC’s 
exclusive DataCommonality 
modular packaging to reduce 
spares and simplify operation 
and maintenance. The same 
plug-in circuit card can be used 
for both standalone and rack- 
mount units; front only access 
provides for ease of installation, 
quick changes and adjustments. 
And you can upgrade efficiently 
and cost-effectively within a lim- 
ited network area, easily moving 
from lower to higher data speeds 
or from dial-up—switched net- 
work—to leased line operations. 


i 


The range 

and flexibility of 
GDC’s products give you the abil- 
ity to expand your local area net- 
work to greater distances at even 
greater speeds—extending it from 
desk to desk, building to building, 
city to city. By integrating our 
network management and diag- 
nostic control capabilities, you 
can tie your local area network 
into a higher level system world- 
wide and still control it from a 
centralized point. 

‘Together, our products cover the 
full range of local area and wide 
area networking applications. 
From our data sets and DATX™ 
data-over-voice products that pro- 
vide the ultimate in simplicity and 
economy by offering plug-in 
installation and operation, Data- 
Commonality packaging, and an 
automatic equalizer that adjusts to 
changes in line transmission; to 
our more sophisticated multiplex- 
ing and switching equipment. 

We've got the solution to 
managing and controlling 
your network. 

With GDC 

NETCON family 

of Network Man- 

agement Systems, 

you have the total 

solution to maxi- 

mizing your net- 

work's operational efficiency. 


NETCON gives you unsurpassed 
multi-level control over a wide 
range of facilities; digital network 
architectures, multiplexing sys- 
tems, data sets, and local area 
networks. It provides comprehen- 
sive, sophisticated network man- 
agement from a single centralized 
operating center. It assures total 
network availability with continu- 
ous surveillance; instant alarm, 
restoral and management report- 
ing; and unparalleled diagnostic 
testing and control. And it pro- 
vides inbound diagnostics and 
pre-equalization by individual 
drop on multi-point services. 

esigned for maximum flexi- 
bility and total service, NETCON 
helps you meet the challenges of 
ever-changing applications and 
requirements while assuring total 
network availability. And its com- 
patibility allows integration with- 
out obsoleting existing equipment. 


There’s no end to what 
we can do 
for you. 
When you 
invest in Tl 
high-capacity 
systems and 
their associated 
data communications networks, 
you expect much more than reli- 
able products. With GDC's 
MEGANET, you get all the net- 
work service and support capa- 
bilities as well as a full range of 
products, that you'll ever need. 

MEGANET manages your net- 
work with greater economy and 
efficiency. It addresses the multi- 
ple vendor problem by offering a 
total, single vendor capability. It 
addresses the changing technol- 
ogy problem by offering the most 
complete, technologically advanced 
products in the industry. And it 
addresses the network responsi- 
bility and control problem by con- 
trolling it from a single source. 

Indeed, with MEGANET, you 
have a total solution to all your 
networking problems. 

To find out more, contact 
Product Information Depart- 
ment, General DataComm, 
Inc., Middlebury, CT 06762- 
1299. Or call 1-203-574-1118 
Ext. 6456. 


g General 
Our systems are solutions. 


economy and : 
efficiency to 


Headquarters 
Molly Millar Close: 
Millar 
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postom 617 879-0700. NEW YORK/(201) 
967-1350. CHICAGO/(312) 827-4433. 


SAN FRANCISCO/(415) 421-7330. 
APUBLICATION OF 
COMMUNECATIONS 


Steve Lilly, Director of Market- 
ing for Computer Information 
Systems (CIS), had set a clear 
enough goal: he wanted to in- 
troduce CIS’ system manage- 
ment software, Quantum RS, to 
the marketplace and explain 
how it is used for VAX resource 


- tracking, capacity planning 


and resource/cost allocation. 


Steve delivered his message in 
Computerworld as well as in 
other trade publications. He 


‘Basically, Computerworld 
readers are serious buyers; if 
they inquire about a product, 
they‘re a viable lead — 
often a sale.” 


Steve is sure about this be- 
cause CIS tracks its leads with 
an in-house marketing system. 


amount of interest, but CIS’ 
sales department is dependent 
on the quality — not quantity 
— of responses. And we know 
Computerworld delivers quality 
— which added to Quantum 
RS’ sales increase of 218 per- 


One reason CIS has relied on 
Computerworld over the last 
two years is Computerworld’s 
diverse coverage. “Computer- 
world covers the industry. To- 
day’s corporate DP shop is 
more of a mixed-vendor envi- 
ronment than it was in the past. 
In 


“When trying users, 
uter world gets results” 


DEC VAX systems for depart- 
mental and mainframe com- 
puting,” notes Steve. “Based on 
this, we’ve found Computer- 
world to be a very effective 
vehicle to reach VAX users, 
especially in large DP environ- 


Computerworld. We're helping 
more suppliers reach more 
buyers more often in the com- 
puter market. We cover the en- 
tire computer world. Every 
week. We deliver the news, the 
analysis, and the audience. 
Just ask Steve. 


Call your Computerworld rep- 
resentative for all the facts. Or 
call Ed Marecki, Vice Presi- 
dent/Sales, at (617) 879-0700. 


VAX isa of Digital 
Corporation. 


IBM. IBM PC. AT are registered trademarks of Inter- 
national Business Machines. 


R. Stephen Lilly 
Director of Marketing 
Computer Information Systems 
Braintree, MA : 
“We've found that Quantum RS : 
generates a tremendous <a 
quickly discovered that cent last year,” Steve says. es 
Computerworld does, indeed, x 
get results. “Computerworld 
‘ has helped CIS reach its target : 
a audience — the decision- : 
making systems managers 
who are current and future us- : 
ers of VAX systems,” he says. 
| 
users are utilizing IBM PCs and 
ATLANTA/(404) 394-0758. DALLAS/(214) TER COMMunary 
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of serious failures. This soft- 

ware can help you determine the 

least cost routings, best uses of 

concentrators and_ switches, 

most cost-effective transmission 

methods and alternate routing 
’ for emergencies. 

@ Multiple protocols. One of 
the toughest aspects of control 
in wide-area networks is the 
wide variety of protocols. Each 
vendor has its own remote data 
communications protocol; the 
network manager will be faced 


NETWORK MANAGEMENT 


with many of them. Careful use 
of protocol converters, switches 
and concentrators can enhance 
protocol handling capabilities 
while keeping the network and 
users under control and costs 
down. 

@ Call management. Con- 
cerns in this area can range from 
choosing the most cost-effective 
routing to stopping a person 
from accessing sensitive data. 
Many private branch exchange 
products now provide these ca- 


pabilities, but the manager must 
decide on the best PBX and con- 
trol how it is used. This PBX is 
only part of your wide-area net- 
work and must be integrated 
into the rest of the network. _ 
Line performance. Line 
performance is closely associat- 


‘ed with call management be- 


cause when a degraded line is 
detected that line’s traffic must 
be switched to another line. This 
aspect of managing the network 
can also help in determining po- 


tential failures. 

W@ Spares. When problems 
are detected on the network, 
good network management soft- 
ware and hardware will allow 
you to bring in spare circuits, re- 
configure parts of the network 
and reroute traffic. All of these 
give you the ability to take out 
the defective parts quickly and 
dynamically with minimal im- 
pact on your users. 

A network manager may also 
have to control hybrid networks 


Your local telephone company 
would have you believe you have no 
choice but to put up with their time- 
tested approach to business service. 


We beg to differ 


If you’re looking for an intelligent 
alternative, LOCATE has the solution. 
Licensed by the FCC, we’re one 
of the early innovators in local digital 
transmissions. LOCATE supports 


the coupon. 


LOCATE ’s systems are all digital. 
So they link plant and office locations 
efficiently in metropolitan areas. 
Typically, we reduce installation time 
to weeks, improve reliability and 
lower costs dramatically. 

For more information, call 
LOCATE at (212) 509-5540 or mail 


My Battery Place, Suite 1935, New York, NY 
Tel.: (212) 509-5540. 

| Show me how much I can save by bypassing 
| my local phone company. 


The 


tos 


| 


| Address 


the full range of voice, data and video 
applications, from low speeds up 
through T-1 and T-3 rates. 


We’ll show you how easy it is to 
save money while improving local 
telephone service. 

Nosweat. 
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that allow both local and wide- 
area networking. These are usu- 
ally sophisticated enough prod- 
ucts that they provide many of 
the tools needed to control and 
manage them effectively. 
Education is a tool that net- 
work managers can use to their 
advantage. For example, the Or- 
egon Institute of Technology in 
Klamath Falls is now offering a 
program for undergraduate de- 
grees in network management. 
A degree in office automation 
technologies from this program 
can prepare a graduate for the 
technical end of network man- 
agement. This person would be 
responsible for network perfor- 
mance monitoring, maintenance 
and security. Specializing in in- 
formation systems may lead to a 
manager’s role as liaison be- 
tween different network users. 
Both of these programs can 
help people develop skills in ei- 


Users on 
larger LANs 
needa 
network 
manager for 
a unique 
reason — 
they develop 
homegrown 
software. 


ther the technical or manage- 
ment areas of network manage- 
ment. 

Artificial intelligence, with 
sophisticated graphics, is anoth- 
er tool that can help network 
managers. This AI/graphics 
combination can aid in laying 
out the network, testing it for 
validity and simulating its opera- 
tion. LAN routing is another 
good application for graphics 
and AI software. When you have 
to lay out wide-area networks 
that use several different rout- 
ing schemes, this software is a 
great aid in determining the best 
layout. 

As AI applications become 
more sophisticated they will 
have the ability to take most of : 
the management burden off an 
individual. Many of the monitor- 
ing and control functions that 
people perform require logical 
decision making that can be eas- 
ily accomplished by AI pro- 
grams. These applications will 
also have the ability to access 
other programs on other sys- 
tems in the network and the abil- 
ity to run many of the diagnostic 
and reconfiguration tools avail- 
able to the network manager. [J 


Teets is a data communica- 
tions consultant with TCT Con- 
sulting in Mt. Laurel, N.J. 
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“BY-KIM-: 


MYHRE: 


he concept of “‘sys- 

tems integration’’ has 

come to replace what 

was referred to in the 

1970s as the “‘office 
of the future’’ as a primary user 
objective, a key vendor strategy 
and the most prevalent mystery of 
our time. 

Most of the mystery is a result 
of an inaccurate definition. In 
general terms, systems integra- 
tion can be characterized by the 
development of multivendor, mul- 
tifunction and often customized 
distributed information systems 
involving hardware, software and 
communications. 

The key element in this defini- 
tion is the “custom” aspect of 
systems integration. Both user 
organizations and suppliers say 
they believe, perhaps correctly, 
that their own requirements for 
integrated systems are special and 
specific. However, this idea is in 
conflict with how most manufac- 
turers of information processing 
systems view product design and 
development. These vendors tend 
to develop products that are gen- 
eral purpose enough to have 


broad market appeal while propri- 
etary enough to protect customer 
loyalty. User organizations have 
had to make compromises in 
matching available technology 
with specific requirements. 

Users have been both the bene- 
ficiaries and victims of vendor 
strategies. While the general-pur- 
pose design of most information 
systems allows some flexibility in 
terms of affordable systems en- 
hancements and selected integra- 
tion support, user organizations 
find themselves constrained by 
the inability and unwillingness of 
vendors to give up the push for 
proprietary solutions. 

Consider the question of 
whether system manufacturers 
will ever be willing to be ‘“‘true”’ 
systems integrators. Vendors can- 
not easily ignore their vested in- 
terest in selling more of their own 
systems. Furthermore, because of 
the the product-specialist way in 
which manufacturers have de- 
fined their markets, very few ven- 
dors have the ability to provide 
the specific systems integration 
capabilities that many customers 
demand. 


This fundamental gap between 
user and vendor in the area of 
systems integration has confused 
the issue. This confusion centers 
on the level of integration sup- 
port a vendor can provide to meet 
the customized requirements of 
multivendor shops and also to 
satisfy the vendor’s competitive 
interests. Users will be required to 
make compromises between their 
integration objectives and ven- 
dors’ competitive interests. How- 
ever, to keep customers and 
maintain any competitive interest 
at all, it may be the vendor’s turn 
to compromise, particularly in the 
area of standards conformance 
and multivendor connectivity and 
compatibility. 

The need for systems integra- 
tion has become apparent to both 
users and their systems suppliers. 
Most MIS shops have a variety of 
equipment from different vendors 
running incompatible applica- 
tions and operating systems. The 
floors and ceilings are packed 
with cabling, the applications 
backlog is growing, and budgets 
are coming under scrutiny. Clear- 
ly, the lack of a resource consoli- 


dation is a significant bottleneck 
that is hindering productivity 
gains and, even more importantly, 
is not cost-efficient. 

MIS has taken up the chal- 
lenge. It must find ways to maxi- 
mize systems investments by con- 
solidating existing resources and 
building a framework to support 
strategic acquisition and imple- 
mentation of new systems. There 
has been a movement in user 
firms to put in place a strategy 
that supports and nurtures sys- 
tems integration. 

This user trend toward inte- 
grated systems has already had 
an impact on vendor profitability, 
an impact reflected in the overall 
industry downturn. MIS move- 
ment toward more centralized 
control of acquisitions, coupled 
with the establishment of corpor- 
atewide criteria for connectivity 
and compatibility has lengthed 
sales cycles and placed the bur- 
den of integration support on the 
vendor. Add to this the love affair 
users are having with standards 
(many of which are not reflected 
in available technology), and you 
have a very difficult environment 
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in which vendor’s must compete. 99 been filling in the pieces of their product 
Vendors, out of economic necessity, lines and bringing in capabilities that 
will embark on a strategy of selective their primary products do not have. 


tomer solutions wl be the real chal: controlled systems integration support ence. Beyond its Rolm Corp and MCI 
desis will exist in the ways in during the next fi ve to I 0 years. IBM has developed sociales with a 


which vendors will approach emerging 
opportunities for systems integration; 


number of service companies, estab- 
lished controlling relationships with vai - 


however, there are some common de- is value added by the concern with the tion,” even though the ultimate goal is _ue-added resellers and third-party soft- 
nominators. patient’s mental health, diet, posture to sell wares. ware developers, is involved in 

First, there is a trend in vendor strate- _ and life-style. The theory is that the For this strategy to result in the good numerous vertical industry projects and 
gies toward seeking business solutions _ patient will come back if he feels the health of the whole organization, ven- contract systems integration projects 
rather than just toward selling products. dentist has concern for him as a person. _dors will need to provide solutions be- and is incorporating products into its 
This idea is like the dentist who treats ~ In much the same way, a vendor can __ yond their primary product area. lines. 
the “whole person,” not just that pa- attempt to maintain account control and A second common vendor strategy is IBM’s competitors have been attempt- 
tient’s teeth. Of course, the dentist status as the primary supplier by being the trend toward alliances, joint ven- ing to follow suit, particularly in the 
charges a fee for fixing teeth, but there —_ concerned with the “whole organiza- tures and acquisitions. Vendors have area of networking. Nearly every com- 


puter manufacturer, for example, has 
been activitely incorporating communi- 
cations equipment, hiring communica- 
tions expertise and, in many cases, sign- 
ing joint venture agreements and/or 
acquiring communications companies. 
This trend has been, in many ways, 
the cornerstone of vendors’ systems in- 
tegration strategies. Not only is network 
capability an extremely important and 
fundamental integration component, but 
owning the network architecture has 


become a critical 
? Vendors are placing much more empha- 
Why run C on atest 578: sis on network-centered solutions than 
Cisa high level language offering speed, power, and flexibility. In addition, on the traditional computer-centered ap- 
C lends itself to many types of applications, is highly portable to a number proach to information systems develop- 
of diverse CPU architectures, and is the basis for a wide variety of existing ment. : 
software. When you combine the power of C with the System/370, you get _ Supporting the network architecture 
an unbeatable environment for software development. in terms of connectivity and compatibil- 
" ity will increasingly replace owning the 
mainframe architecture as the key to 
Why choose Whitesmiths’ C? influencing a customer’s buying deci- 
i is thi rd stan- 
EXPERIENCE sions. It is this movement towa: 
Whitesmiths has been a forerunner in the development of systems software for nearly poe network integration that 
present the most important chal- 
eight years. Since its release in 1983, we have continuously enhanced our compiler for lenges to alll but largest, most diversified 
,. the System/370 to make it an even faster and more efficient development tool. caiidhites 2 
FEATURES 
°C/370 is a full implementation of the C programming language for the IBM 370. 
©The compiler runs under VM/CMS, MVS, MVS/XA, and interactively under TSO. - Vendors across the board have been 
elt supports 31-bit addressing under MVS/XA. giving in to support for network stan- 
©C/370 produces fully re-entrant code. This feature is needed to build discontiguous dards. They are beginning to de-empha- 
shared segments under CMS and for placing programs in the linkpak area under size much of their proprietary approach 
MVS. } to gain customer loyalty and are at- 
¢ A unique compiler option allows text to be represented in your program in either tempting to distinguish themselves and 
EBCDIC or ASCII. You can a using the standard EBCDIC repre- their integration capabilities along more 
, sentation, or you can move ASCII- programs to the System/370 environment. vertical, application-specific lines. 
© You get unlimited use of libraries in bound binary form. ' This trend has been most clearly il- 
eA UNIX-style compatible library is included. lustrated by processing service compa- 
© You get source code for many system interface library functions. nies. McDonnell Douglas Automation 
©The package includes a Pascal compiler (full ISO Level 0) extended to support sep- Co., for example, has reorganized to 
arate compilation. serve major vertical markets, while Gen- 
SUPPORT eral Electric Information Services Co. is 
Our customer service staff has years of experience providing technical support to — 
compiler customers. We offer a 90-day warranty on all our products, plus on-going with specific application support like 
automated check clearing, electronic 
: data interchange and electronic mail. 
Equipment companies have also been 
Call Whitesmiths’ toll-free number for more information: their 
1-800-225-1030 proach to product design and market- 
ing. They are assessing their areas of 
strength, providing compatibility with 
standards and choosing their piece of 
the market carefully. 
: The broad nature of systems integra- 
aoe J tion will have many information systems 
: vendors scrambling to distinguish them- 
= selves, emphasizing niche strategies that 
Whitesmiths, Ltd. reflect the diversity of user require- 
ss ments. Maybe this is as it should have 
97 Lowell Road, 369-8499 | Telex 750246 been alll along. 
INTERNATIONAL DISTRIBUTORS: FRANCE COSMIC S.A.R. L., 52 Quei des Carrieres, 94220 Charenton Le Pont, Paris (14)378-8357 * GER- Myhre is vice-president of the Commu- 
sgatan sas Goteborg, (31) 125810 * UNITED KINGDOM, Real Time Sens Ld, PO. hate oegiek Isle of Man, (20 as tional Data Corp., a market research 


firm based in Framingham, Mass. 
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Paving 


-BY-RUDOLF-STROBL:- 


he issue of data com- 

munications has been 

largely resolved dur- 

ing the past 10 years. 

Vendors are conform- 
ing to a seven-layer architecture 
embodied in the International 
Standards Organization’s Open 
Systems Interconnect (OSI) refer- 
ence model. 

Meanwhile, the model has been 
enhanced by IBM, Digital Equip- 
ment Corp., Honeywell, Inc. and 
other vendors that have begun 
implementing OSI communica- 
tions protocols and standards into 
their computers. Model exten- 
sions have been made to stan- 
dardize interconnection to differ- 
ent systems such as local-area 
networks (LAN) and even carrier- 
based systems like Integrated Ser- 
vices Digital Networks (ISDN). 

OSI Layers 1 through 5 have 
been tested in the marketplace 
and a number of LAN, X.25 and 
board-level products support 
their validity. Together, these five 
layers encompass information 
transport. They are purely com- 
munications transfer oriented. 
Since these layers are responsible 


for the interconnection of com- 
puters, networked computers 
need to support them. 

However, the commerical suc- 
cess of OSI is predicated on the 
maturing of the upper layers. Ap- 
parently, when the OSI model 
was put together, Layers 6 and 7 
were not given full attention. Up- 
per layers provide services for the 
establishment of connections be- 
tween terminals and programs as 
well as between programs. 

Today, there exists a black 


hole of sorts between applications 


and the communications network 
architecture. Applications cannot 
communicate with one another 
unless there is uniformity across 
the upper layers, that is, identical 
application program interfaces for 
every type of network. This lack 
of uniformity poses a burden for 
software developers since they 
cannot develop code that will op- 
erate atop different transport net- 
works. Ideally, it should not mat- 
ter whether the underlying data 
communications protocol is IBM 
Binary Synchronous Communica- 
tions or Systems Network Archi- 
tecture (SNA), Transmission Con- 


trol Protocol /Internet Protocol, 
X.25 or others. 

In the past 12 months, the 
standards process regarding Lay- 
ers 6 and 7 has gained consider- 
able momentum. Layer 6, the pre- 
sentation layer, has been accepted 
as a Draft International Standard 
(DIS). When protocol specifica- 
tions reach this phase, the techni- 
cal protocol content is frozen and 
manufacturers are safe to start 
implementations. A number of 
protocols in Level 7 (the applica- 
tions level), dealing with the 
movement of data, messages, doc- 
uments and job streams, have 
reached the DIS phase. 

Protocols regarding distributed 
applications, publishing, voice, 
graphics and imagery have yet to 
reach this stage. Moreover, to 
make the movement of data, mes- 
sages, documents and so on com- 
mercially viable, the following 
standards issues must be re- 
solved: 

® Directory management. Di- 
rectories are the next big push in 
standards organizations. Stan- 
dards development here is cur- ° 
rently in the draft proposal stage. 


® Program-to-program com- 
munications. This area is for dis- 
tributed applications. A technical 
committee of the European Com- 
puter Manufacturers Association 
(ECMA) earlier this year proposed 
adopting IBM’s LU 6.2 as EC- 
MA’s standard for the OSI con- 
nection-oriented transaction pro- 
tocol. LU 6.2 is based on an 
architecture that permits peer-lev- 
el control between distributed ap- 
plications. However, the proposal 
faced fierce opposition from lead- 
ing IBM competitors that claimed 
that by adopting LU 6.2, it would 
become an international standard, 
which would give IBM an unfair 
advantage in the marketplace. 
ECMA voted to abandon the work 
started and is still in search of 
such a protocol. 

® Network management. This 
item is considered by many stan- 
dards process participants as too 
implementation specific. Major is- 
sues are unresolved to date. 
There is considerable dissent as 
to whether a single layer (no low- 
er than the session layer) should 
be dedicated to management 
functions. 
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© Standardization relative to user in- 
terfaces is rudimentary at best. 

The maturing of OSI Layers 6 and 7 
and discussions around some other ma- 
jor issues such as directory and network 
management demonstrate the commit- 
ment of vendors to these standards. But 
it will take several years before these 
standards are commercially viable. 

Meanwhile, most computer vendors 
support both OSI and IBM’s SNA. Many 
U.S. computer vendors consider LU 6.2 
to be a key interface in bridging applica- 
tions with the two architectures and are 
actively developing its support. By the 
end of this decade, implementations of 
SNA and OSI will have come to domi- 
nate the marketplace. Users will most 
likely run both on their computers or at 
least interface into one or the other. The 
question remains, however: With SNA 
as an apparent marketing success and 
LU 6.2 rapidly becoming another de 
facto standard, why has IBM also com- 
mitted to OSI and implemented it? 

To answer this question, one needs to 
understand IBM’s three major goals: 
maintain profit margins, maintain profit 
margins and maintain profit margins. By 
definition, IBM is neither a technology 
company nor a marketing company. IBM 
is the ultimate portfolio manager. Driven 
by this orientation, IBM can exhibit a 
holding pattern that provides opportuni- 
ties for other vendors to validate the 
market. 

Accordingly, IBM uses technology as 
an economic lever, thereby controlling 
users, key markets and taking advan- 
tage of opportunities. However, once 
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other vendors actually validate the mar- 
ket and business opportunities, IBM rec- 
ognizes these opportunities as big bets. 
Past examples include the office systems 
and engineering /scientific marketplace. 

OSI was part of IBM’s holding pat- 
tern. Even though IBM has offered prod- 
ucts in the past that implement OSI 
protocols and services (for example, 
Synchronous Data Link Control is a 
subset of OSI’s 


interwork with SNA-based products. 
Some have not. This represents a limita- 
tion on the range of applications that 
could be developed by users or software 
publishers. 

To the extent that OSI permits inter- 
communications between otherwise non- 
communicating systems, it will help IBM 
sell more applications with attendant 
software and mainframe requirements. 
In IBM’s words, 


High-Level Data 
Link Control; 
X.25 is implement- 


the name of the 
game is openness, 
meaning that us- 


ed in at least eight I B Mo does not care ers can connect 
IBM products), * more and more de- 
coming a bi 
for OSI or SNA as 7 so 
ularly driven by , even by con- 
the European mar- long as that necting foreign de- 
i d applica- 
network helps sell 
and applications. control his net- 
are significant work. 
business opportu- IBM does not 


nities in multiple- 

vendor sites. Most of IBM’s larger com- 
puters are used by customers that have a 
variety of supplier’s architectures (Digi- 
tal Equipment Corp.’s Decnet; Hon- 
eywell, Inc.’s Distributed Systems Archi- 
tecture; Siemens AG of North America, 
Inc.’s Office Architecture; Burroughs 
Corp.’s Network Architecture and so 
on). 
Some of IBM’s competitors have de- 
veloped facilities so that their products 


care whether it 


sells OSI or SNA as long as that net- 
work helps sell IBM computers and ap- 
plications. For this reason, the most 
powerful validation of OSI is forthcom- 
ing from IBM, which is expected to be 
among the first vendors with a full- 
fledged, seven-layer OSI implementa- 
tion. 


In addition, bringing various architec- 


tures together will drive the need for 
backbone network nodes. Users will run 


both SNA and OSI on their backbone 
network nodes. Non-IBM vendors can be 
expected to connect their computers via 
OSI to IBM backbone nodes. The mar- ’ 
ketplace for backbone network nodes 
will therefore grow tremendously and 
represents another big bet for IBM. 

The extent to which other manufac- 
turers build compatible equipment and 
look-alikes will not hurt IBM’s business; 
rather, this activity will open new mar- 
kets for IBM. So interconnectivity — via 
OSI — makes IBM look good without 
cost to IBM. 

However, OSI interoperability prob- 
lems could prove costly to non-IBM 
vendors. Most vendors that provide OSI- 
compatible offerings bundle functions of 
several layers into a package. These 
packages will interoperate only with 
similar packages in a network unless 
users write customized communications 
software for the OSI-compatible net. 
There could be considerable incompati- 
bilities between installed packages and 
new, unbundled OSI products. 

Part of this problem rests with the 
nature of the OSI reference model. By 
definition, the model is concerned only 
with interconnection of systems and not 
with the internal functioning of each 
open system. The model provides intero- 
perability between nodes that conform to 
the specifications but not modular build- 
ing blocks within a node. However, us- 
ers contend that the bundled OSI offer- 
ings from one vendor should 
interoperate with unbundled offerings 
from other vendors; that is, users would 
like to have the ability to mix and match 


SST DATA, INC. found a Data Communication 


solution for ILLINOIS BELL with a 


SHAK 


Illinois Bell’s Distribution Services Department needed easy access 


to systems in the company’s headquarters. After reviewing data 
communication software in the marketplace, Illinois Bell, an 
Ameritech company, chose HANDSHAKE ITE, interactive 
terminal emulators, and HANDSHAKE V, VTI100 terminal 
emulators, for general communications between 36 department 
locations with UNIX-based microcomputers situated throughout 
Illinois and corporate headquarters in Chicago. As needed, each of 
the offices uses HANDSHAKE software from SST Data, Inc., to 
dial in and log onto the in-house Office Automation and Time 
Sharing systems and for other general communication needs. 


Meeting the criteria for general communications in a user-friendly 
package, HANDSHAKE was the solution for Illinois Bell. 


For information on how HANDSHAKE could be your 
data communication solution, contact: 


UNIX" is a trademark of Bell Lab 


4701 W. Schroeder Dr., #100 
Milwaukee, WI 53223 


Data Telephone (414) 355-6990 
Inc Telex: 590597 (SST DATA INC) 
EasyLink 62792652 
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WORKSTATION MANAGER... 
IT’S THAT SIMPLE. 


WORKSTATION MANAGER is a WORKSTATION MANAGER comes with over 200 
menu system. QUICK and EASY to use...yet menus and operates on the IBM PC™, XT™ 
powerful enough to link programs AT™, 3270™, and other 99% compatibles. 
O01 fOr With WORKSTATION MANAGER, support 

problems become a thing of the past. 
WORKSTATION MANAGER can be used to: 


> Provide a standardized interface 
between Programs, 
DOS commands and PC users 

> Free users from hardware configuration 
concerns 

> Buffer users from LAN environment 
complexities 


» Minimize menu disk space through the 
use of a unique library mangement 


> Simplify development and eliminate the 
need to maintain more than one user 
manual 


4-800-258-STAR 
> invoke any software package without Corporate Licensing Available. 
using Files Dealer Inquiries Welcome. 


of IBM Corporation 


Call STAR... It’s that simple. 


Telex: 5106012927 (STAR INC CT UQ) 


203-529-7128 
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6 
Research, Incorporated 
facilit Cromwell, CT 06416-4930 
1BM*, PC, XT, AT, 3270 are registered trademarks 


ties the whole kit 


and caboodle 


into one very 


ball wax? 


Computer Corporation of America introduces ProdNet. The 
Productivity Network™ The most comprehensive networking sys- 
tem on the market. One that literally uses your mainframe as the 
hub of the system. 

Not as just another peripheral system. 

Why is CCA, known primarily for advanced DBMS products, 
moving into data communications? 

Because as the developer of Model 204, the industry's most 
productive database management system, we have a very vested 
interest in making sure your company’s data gets used to its utmost 
advantage. That means creating the most productive internal com- 
munication network possible. 

We've taken PORT™ the industry's most dynamic LAN, and 
built a complete system around it. 

ProdNet is designed as a system that can grow with your needs, 
without having to reinvent the wheel every time you add another 
workstation, more peripherals, or an entire LAN. 

With ProdNet, everyone can share everything you want 
them to. From word processors, electronic mail, PCs, LANs, and 
IRMA boards, to terminals. Everything. 

And your mainframe is the hub of the network. Directing the 
traffic and keeping the network operating in a very productive fashion. 


And, when it comes to product support, ProdNet is backed 
by CCA’s full-time support organization. Support that consistently 
wins high marks from CCA customers. 

Find out more about tieing your whole kit and caboodle into 
one very, very productive ball of wax. Just send the coupon. Or, 
call John Donnelly at 1-800-258-4100, ext. 707. 


Please send me the complete story on ProdNet. 
Mail to: Four Cambridge Center, Cambridge, MA 02142. 
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New Dimensions in Software Productivity. 
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everyone 
Including me” 
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With Honeywell's ONE (Office Network 
Exchange) PLUS Departmental Systems, computer 
pros and department heads together can make fully 
integrated departmental computing a reality. At the 
same time you can protect—even enhance—your 
present investment in WANG and IBM systems. 
Because ONE PLUS’s communications capabilities 
can tie them together. It also supports IBM’s SNA. 
Honeywell's ISO-based DSA. Ethernet. MAP and 
TOP protocols. DMI interfaces to AT&T PBX’s. 

Much more than communications, ONE PLUS 
provides business applications like office and data_ 
processing. Transaction Processing. Business 
Graphics. Electronic Mail. Document Translation. 
Plus access to islands of computing through data 
base tools such as ORACLE*™* and ONEbase. 


Through ONE PLUS's unique document 
translator, all your systems can share information 
in their native format: Users can create, revise 
and transfer files among IBM and compatible PCs 
using Multimate and Wordstar; IBM systems 
using Displaywrite; WANG OIS systems; and 
Honeywell. 

The heart of ONE PLUS is Honeywell's new 
DPS 6 PLUS family of 32-bit virtual memory 
superminis. With shadow processing and tightly 
coupled multiprocessor architecture, these systems 
are more than a match for IBM’s System 36, Data 
General's Eclipse MV, and Digital’s VAX. 

For more information, call 1-800-328-5111, 
ext. 9712 or write Honeywell Information Systems, 
MS440, 200 Smith Street, Waltham, MA 02154. 


Together, we can find the answers. 


Honeywell 
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“Oracle is a registered trademark of Oracle Corporation, Menlo Park, CA. 
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layers from multiple vendors Some vendors prefer to ac- opers stand to benefit as well. | Open Systems (COS), which is largely a result of the General 
within a network node so they —_ quire communications subsys- Interlayer protocol specifica- was founded earlier this year, Motors Corp.-initiated Manufac- 
can choose the OSI offerings tems from outside suppliers tions will enable them to con- _—_and pressure from users. COS, _ turing Automation Protocol 
with better price/performance. _ rather than developing them in- _centrate on writing applications a user/vendor forum to discuss (MAP), which makes use of ex- 
house. With well-established in- for any network rather than issues surrounding standards, isting OSI protocols. MAP is 
Some disagreement terlayer specifications, the task having to be concerned with the _ is certainly a step into the right _ more than a series of protocols 
Standards process partici- of implementing subsystems network interface. direction, helping minimize for integrating diverse comput- 
pants disagree whether specify- could be made easier. This is But accessing bundled OSI __ time and expense for OSI imple- ers and communications envi- 


ing interfaces for each of the 
layers will constrain implemen- 
tations. Others contend that 
well-defined interlayer specifica- 
tions are important for product 
development. 


particularly important for ven- 
dors that are carving out mar- 
ket positions as software inte- 
grators rather than as software 
builders. 

Third-party software devel- 


» packages at any layer requires 


vendors to open and publish 
proprietary implementations. 
Two driving forces that could 
accelerate a solution to this 
problem are the Corporation for 


mentors. 
GM drives OSI push 


As for users, the automotive 
industry is the strongest propo- 
nent of OSI to date. This push 


ronments; it is a major compo- 
nent of GM’s strategic program 
to produce inexpensive cars 
worldwide. 

GM’s public statements that 
it will not procure equipment 
from manufacturers that do not 
comply with MAP underscores 
the sway users such as the com- 
pany are having in the stan- 
dards arena. GM’s policy has 
been adopted by other large 
industrial users. 

‘Currently, five dozen compa- 
nies in discrete or process man- 
ufacturing have MAP-based 
plants under construction. As a 
result, vendors are rushing 
MAP-conforming products to 
the marketplace. Noncompli- 
ance could essentially result 
in loss of market share. 

MAP is to industrial users 
what other OSI protocols are 
to service and transaction- 
oriented industries and busi- 
nesses. However, banks, air- 
lines and other financial institu- 
tions have not taken the 
interest nor leadership that GM 
has in promoting standards for 
commercial use. Until OSI be- 
comes a user-driven require- 
ment like MAP, other imple- 
mentations of OSI will rely on 
vendors. 


xcept for IBM and, toa 

lesser degree, DEC, most 

vendors, in spite of their 
commitment to the standard, 
still push proprietary solutions. 
Perhaps the reason behind this 
move is that to date few ven- 
dors are gaining revenue from 
OSI. The OSI market needs a 
portable version of the protocol 
so that users can pick up the 
program, pay a license fee and 
run OSI. 

However, the lack of agree- 
ment on interoperability be- 
tween different OSI implemen- 
tations remains a major barrier 
to the commercialization of 
OSI. Unless vendors concur, us- 
ers will find themselves limited 
to using a range of equipment 
with correspondingly limited 
function and application capa- 
bility. 

While the impetus of ven- 
dors like DEC has gotten OSI 
to where it is today, IBM ap- 
pears to be the one vendor that 
has recognized interconnecti- 
vity as a big bet. With the lack 
of functional implementations 
of OSI, IBM will most certainly 
reap the commercial benefits of 
the standard. 


Strobl, Ph.D., is a senior con- 
sultant in Arthur D. Little, 
Inc.’s Information System Sec- 
tion where he specializes in 
the strategic issues confront- 
ing information industry ven- 
dors and users. 
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ata processing man- 
agers once worried 
about what main- 
frame model would 
best serve the needs 
of their company. Today they 
wonder how they will connect a 
mass of personal computers to 
the mainframe and link micros on 
a peer basis. A universal network- 
ing standard, such as the Interna- 
tional Standards Organization’s 
(ISO) Open Systems Interconnect 
(OSI), is a promising solution. 
However, DP managers who ex- 
pect to have a fully developed 
commercial product in their 
hands today may see their plans 
go up in smoke. 

Terminal emulation works 
when offices have a half dozen 
mainframes and thousands of 
dumb terminals. However, office 
workers today are as likely to 
have PCs on their desks as they 
are to have terminals. 

Using terminal emulation on a 
PC and going through the main- 
frame to talk to departmental sys- 
tems is a poor way to use re- 
sources, according to David 
Terrie, president of Scituate, 


Mass.-based Newport Consulting, 
Inc. Not only does this approach 
load down the host, but main- 
frame communications protocols 
are not designed for high speed. 

Generally, PC users require few 
resources from the mainframe. 
Eighty-five percent of the infor- 
mation they need is located in the 
department, explained George 
Colony of Forrester Research, 
Inc. of Cambridge, Mass. Only 
10% resides in the mainframe, 
and another 5% comes from out- 
side sources. 

The ideal solution for many 
organizations is a network that 
supports peer-to-peer communi- 
cations among all of its comput- 
ers. However, users and MIS 
managers are sometimes skepti- 
cal. Users fear they will lose their 
power and independence if they 
connect to the mainframe, and 
DP managers don’t want to get 
involved in a messy, undefined 
environment, Colony said. 

For most DP managers, the 
networking standards choices are 
IBM’s Systems Network Architec- 
ture (SNA), the OSI model and 
Digital Equipment Corp.’s Digital 


Network Architecture (DNA). 
(See chart page 40.) However, 
none of these provides the com- 
bined level of definition, openness 
and support required by the cor- 
porate environment. 

SNA is a well-defined network- 
ing architecture that works in the 
office today, and it is receiving 
strong support as a result of 
IBM’s huge installed customer 
base, particularly in the U.S. IBM, 
though, will continue to optimize 
its proprietary networking soft- 
ware for its own computers, ana- 
lysts predict. 

OSI is an open system with 
international support, but its pro- 
tocols may not be fully refined for 
another five years. Until then, DP 
managers cannot count on OSI 
alone to provide seamless com- 
munications among a variety of 
machines. 

DNA is reported to be a more 
mature architecture than SNA, 
but the DNA architecture is not 
more open. Moreover, DEC does 
not have the market resources 
and installed base IBM does to 
rally the same kind of support for 
its product. This limits the num- 


ber of different systems that can 
connect to DNA without addition- 
al protocols from SNA and OSI. 

The OSI model is the culmina- 
tion of the networking standards 
jointly adopted by the ISO and 
the Consultative Committee on 
International Telephony and Te- 
legraphy (CCITT). It divides a 
network architecture into seven 
independent layers. Within each 
layer, the model defines hard- 
ware-independent protocol stan- 
dards that can be changed with- 
out affecting the other layers. 
Two such protocols are CCITT’s 
X.25 at the network level and 
X.400 at the transport level of 
OSI. 

OSI has been lauded as the 
architecture that will become a 
universal standard, allowing vari- 
ous vendors’ computers and intel- 
ligent devices to communicate at 
all levels. However, OSI’s propo- 
nents may have a difficult time 
making it live up to this promise. 
IBM has the advantage in the 
installed user base and in the 
refinement of SNA. 

Of the major U.S. companies, 
90% to 95% have IBM and IBM- 
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compatible equipment, according to Lee mainframe. With the growing number of office mini- 
Doyle, an analyst at International Data personal and departmental computer us- computer ven- [77 
a Framingham, Mass.-based mar- ers demanding to communicate with one dors, includ- iso’, IBM, DEC: A coraparison of 
ket research company. He said he be- another, IBM has introduced and begun __ ing Data network architecture layers 
lieves that many of these users will implementing several architectual defini- General Corp., Ro 
adopt SNA during the next two to three _ tions that address peer-to-peer commu- Wang Labora- ROE? no ERE es Aas 
years and noted that even the U.S. nications. IBM calls these definitions tories, Inc. Digital Equipment — 
Army, patron of universal standards, has Advanced Program-to-Program Commu- = DEC, will |” ISO OSI? IBM SNA? Corp. DNA 
adopted SNA. nications (APPC). ave an- Application Application 

variation of OSI, the Manufactur- The APPC standard is based on two nounced the ie _— es 
ing Automation Protocol (MAP), has SNA facilities, PU 2.1 and LU 6.2. PU availability of Network _ 
gotten a big push in the manufacturing = 2.1, which addresses the transport IBM’s LU 6.2 Si tee ___ Management. 4 
arena because of General Motors Corp.’s (physical) level of the OSI model, pro- along with ___ Presentation NAUS Services Network ~ 
support. Following GM’s adoption of vides peer-to-peer communications be- their other es Manager Application _ a 
MAP, many of the major hardware ven- _ tween processors. LU 6.2 applies tothe © SNA gateway |- Session — Function Session Control 
dors announced that their products higher session and presentation levels of — products by Management ah 
would support the protocol. When 20 of OSI. It handles program-to-program the end of this Data Services ie 
these vendors demonstrated MAP to- communications that view applications year, analysts ss Data Flow : a 
gether on their systems, though, there as peers. agree. IBM’s | Transport Control Services End-to-End : 
were glitches in the products, Doyle Moreover, LU 6.2 was designed to overwhelming | — Sakaeinaion Communications iS 
said. handle applications on all computers, presencein } Contsel Services | 

These glitches reflect the basic prob- from micros to mainframes. Both PU 2.1 corporate 
lem with a universal, committee-devel- and LU 6.2 are supported on several environments _. Network — Path Control Routing: = -. 
oped standard such as OSI: It is not a systems including IBM’s Series/1, Sys- _ effectively Data Link Data Link Data Link y 
fleshed-out architecture. And it is not as tem/36 and 38 departmental units. pushes its ro hx a 
richly defined as SNA. “‘It’s very difficult IBM enhances APPC communica- Physical Physical Physical 
to design a complex, seven-layer tions links ee 
networking model that is hardware inde- In June, IBM announced anenhanced down the inte Architecture 
pendent,” Doyle explained. version of APPC called Application-to- = os 5 Network 

“The fastest way to bring down a Application Networking (APPN). APPN, __ these vendors, 204 
corporation is to adopt OSI. It’s not a also known as Low Entry Networking, but the peer- Information provided by Systems Strategies. Inc. and Petrcia Seybokds Ofice Computing Group | 


smart business solution,” he said. 

The lack of definition can lead to 
confusion and incompatibility among us- 
ers. One point of confusion Doyle sees is 
the X.400 protocol standard. Vendors’ 
products are incompatible because 
X.400 is open to interpretation. ‘There 
is a lot of finger pointing, and everyone 
thinks his version is right,”’ he said. This 
happens much less with IBM, he ex- 
plained, because either a product is com- 
patible with SNA, or it’s not. 

X.400 is expected to become more 
defined in the future, however. “It’s in 
the prototype stage,” Doyle noted, and 
he compared it to the early stages of 
X.25, the standard of which has become 


ideally allows personal computers and 
workstations to communicate as peers 
without special hardware, IBM said. 

LU 6.2 supports several facilities at 
the applications level of SNA. The most 
important services used by IBM and 
other computer manufacturers are the 
SNA Distribution Services (SNADS), 
Distributed Office Support Systems (Dis- 
sos), Document Content Architecture 
(DCA) and Document Interchange Archi- 
tecture (DIA). 

SNADS is an implementation of the 


’ LU 6.2 protocol that provides delayed 


delivery services. Dissos, an application 
subsystem in the host, allows remote 
users to access services and documents 
on the host 


There is a basic problem with a 


through DIA 
and DCA. DIA 
defines how 
documents are 
sent across a 


universal, committee-developed network, and 
DCA defines 
standard such as OSI: It is not a the form of 
t jocu- 
fleshed-out architecture. And it is ae: 
not as richly defined as SNA. ‘The ing 
; go directly to 
fastest way to bring down a esac 
corporation is to adopt OSI. It’s containing the 
resources they 
not a smart business solution. need, the Ly 
—Lee Doyle facility in 
APPC and 
APPN can 
save a compa- 
ny both time 


refined. OSI will become important in 
the 1990s, Doyle said, as its definition 
matures. During the next two to three 
years, though, he said he expects users 
to adopt IBM’s SNA and its attendant 
protocol standards. 

SNA closely follows the OSI model, 
said John Dexheimer, an associate at 
Broadview Associates, Inc., a consulting 
company based in Fort Lee, N.J. The 
model, he explained, is an outline, and 
the SNA protocols are specific imple- 
mentations that are consistent but go 
beyond OSI. 

SNA began as a hierarchical struc- 
ture designed for centralized systems in 
which all devices reported to the host 


and money. The host computers suffer 
less performance degradation because 
they are not being tied up by departmen- 
tal communications. 

LU 6.2 also runs communications 
more efficiently than mainframe terminal 
emulation software, Terrie said. With 
terminal emulation, each block of char- 
acters has to be sent in a separate 
session. With LU 6.2, once the session is 
set, it does not need to be reestablished. 
As a result, users can transmit more data 
faster. 

LU 6.2 also opens up communica- 
tions for IBM’s competitors since its 
peer-to-peer capability can be imple- 
mented on non-IBM computers. Most 


to-peer nature 
of LU 6.2 makes the pill more palatable. 

In fact, some analysts suggest that 
IBM is handing its competitors a market- 
ing strategy on a silver platter. They 
point to IBM’s relative weakness in the 
area of office minicomputer systems and 
the ability of strong competitors such as 
DEC and DG to provide transparent 
communications with IBM’s mainframes 
and personal computers. 

However, Broadview’s Dexheimer 
said certain factors can tip the scale in 
IBM’s favor. “‘To some extent, LU 6.2 
opens up communications at the depart- 
mental level to DG, DEC and Wang,” he 
acknowledged, “‘but IBM’s own mid- 
range products are substantially en- 
hanced by APPC.” Dexheimer also not- 
ed that any network control software 
IBM designs will be optimized for IBM’s 
systems. 

A second area of debate is SNA’s role 
as a de facto standard. LU6.2 was pro- 
posed as a standard for OSI but was 
rejected earlier this year by the Europe- 
an Computer Manufacturers Associa- 
tion. Europe traditionally has been less 
tied to IBM, but Terrie said he believes 
that the decision will affect the U.S. as 
well. ‘“This loosens IBM’s grip on the 
network environment,” he said, “‘and it 
will allow vendors to offer alternative 
protocols.” 

Many vendors will continue to sup- 
port their proprietary networking facili- 
ties and IBM’s SNA, Terrie said, but 
they will adopt OSI standard protocols 
as they become more defined. 

The vendor that is having the most 
impact with this strategy is DEC. In fact, 
DEC is considered ahead of IBM in 
networking for departmental office auto- 
mation. “In the networking race, IBM 
and DEC will end up as a close first and 
second, respectively,” Terrie said, “but 
right now, DEC is winning.” 

Colony agreed, saying that “IBM is 
playing catch-up to DEC. Decnet has 
been a true peer-to-peer network for 
four years.” 

Decnet, SNA and OSI form the three 
branches of DEC’s networking strategy. 

Decnet primarily consists of the pro- 
prietary architecture — DNA — on top 
of the two leading physical networking 
schemes: Ethernet (IEEE standard 


802.3) and token ring (IEEE 802.5). 
Decnet can also run several SNA facili- 
ties including an LU 6.2-based Disoss 
interface supported by IBM’s DIA and 
DCA protocols. DEC offers these SNA 
facilities because all vendors must incor- 
porate IBM’s SNA and Dissos in order to 
have a common ground for communica- 
tions, Terrie explained in a report for 
Patricia Seybold’s Office Group. 
Although DNA is a rich set of proto- 
cols, DEC will announce a full seven- 
layer set of OSI protocols. The OSI and 
DNA architectures will be run side by 
side, Terrie predicted, but eventually 
OSI will become Decnet. DEC does not 
have the marketing strength to make its 
proprietary networking architecture an 
industry standard, he explained. 


DEC may emerge as leader in OSI 


DEC is in a strong position to become 
the leading commercial proponent of 
OSI. The company has a large installed 
base of customers in both the depart- 
mental office and scientific environ- 
ments. It is also one of the few compa- 
nies with the resources to support both 
its proprietary and OSI protocols simul- 
taneously, Terrie observed. In addition, 
migrating to OSI should be easy for 
DEC because DNA is very similar to the 
OSI model. 

Politically, DEC’s support of OSI pro- 
tocols is a good move because it appeals 
to the Europeans who are more resistant 
to standards that come out of IBM. “It’s 
a matter of perception,”’ IDC’s Doyle 
said. “DEC primarily sells Decnet, but 
because the company is putting research 
dollars into X.400, it’s winning sales 
internationally.” 

Despite DEC’s strategy, most ana- 
lysts agree that it will play second chair 
to IBM’s first. Most also agree that in 
the near term, SNA will have an edge 
over OSI. 

“What’s standard or not will evolve 
over time,’’ Dexheimer stated. pen- 
dulum is swinging such that IBM will 
set the real standards of the market- 
place, whether or not the standards com- 
mittee accepts them.” F 


Hurst is a Computerworld Focus senior 
writer. 
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Ithough divestiture 


promised exciting 
opportunities and 
unprecedented 


choices in telecom- 
munications services, MIS is now 
coping with the reality. 

A variety of services are being 
offered by a large number of ven- 
dors. The services include local- 
exchange calling and long haul for 
intrastate and interstate transmis- 
sion. Alternatives run the gamut 
from analog and digital to micro- 
wave, fiber optic, coaxial and cel- 
lular. Potential vendors include a 
local-exchange carrier, a reseller, 
your landlord, a national long-dis- 
‘tance carrier, a regional long-dis- 
tance carrier, the adjoining state’s 
local carrier (for those in corri- 
dors), a Fortune 500 firm or an 
equipment supplier. 

Of course, you can still call your 
local telephone company and let it 
do everything. Or you can leave it 
to chance and let some other ven- 
dor make your decisions. But if 
you do, you may end up with un- 
satisfactory service, the wrong 
service or a service that you pay 
for but can’t fully use. You may 


The postdivestiture communications 
field offers many exciting options for 
selecting the telecom service with the 
right cost/benefit ratios for you. Arming 


yourself with 


timely, accurate 


information can be the best way to help 
you make that decision. 


even get the service you request- 
ed, but it may not be the one you 
really need. 

There have always been-choices 
— but never as many as there are 
now. 

It’s important to understand the 
applications you need and what 
each one costs. You may need to 
acquire equipment. That may en- 
tail leasing or making a capital ex- 
penditure. There are also legal and 
logistical problems you need to 
know about even if you decide to 
let your local telephone company 
handle these arrangements. 

The following are four issues 
that an MIS manager needs to ad- 
dress: 

® Understanding your organi- 


zation’s needs. 

® Selecting the right suppliers. 

® Getting involved with imple- 
mentation. 

® Considering doing it your- 
self. 

Telecommunications is often a 
major support service for the way 
a company conducts business. 
Therefore, it is important to solicit 
information from a variety of 
sources to get an accurate per- 
spective of the applications you 
need. 

Using a global perspective, 
managers are responsible for iden- 
tifying the necessary elements and 
ranking them in order of impor- 
tance. Ranking permits both the 
technicians and the financial deci- 


sion makers to determine the nec- 
essary trade-offs to achieve an effi- 
cient yet economical selection. 

Using functional definitions has 
proved to be the best method for 
this phase because you disregard 
the physical and environmental 
limitations and identify needs, rec- 
ognizing that the resources may 
be inside or outside the organiza- 
tion. 

Functional definitions allow 
you to formulate the application in 
terms of purpose, practicality and - 
utility. The functional elements 
are as follows: 

® Primary use. 

® Quality of service. 

© Number of repetitions per 
unit of time. 

© Input and output, including 
type of information, frequency, 
size or length and transmission 
mode. 

® Operational conversion 
sues, such as training. 

© The anticipated life of the ap- 
plication. 

® Constraints, including time, 
operational, legal, physical and fi- 
nancial. 

® Future growth capabilities. 
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The definition stage is an iterative pro- 
cess because all of the alternatives — 
even the simplest or least costly — are 
not always obvious. Thorough discus- 
sion often leads to a reordering of priori- 
ties and a general reduction in the num- 
ber of functional elements. 


communications to particular ap- 

plication categories. That means 
users must now understand.how the ser- 
vices fit each application if they are to use 
the services efficiently. 

If you begin with a clear understand- 
ing of what you want to accomplish, the 
requirements can be specified in a num- 
ber of ways. Moving beyond the function- 
al definitions, you can determine which 
elements are performed by a particular 


T oday, carriers are seeking to tailor 


There have always been telecom service 
choices —- but never as many as there are 
now. 


communications technology and its relat- 
ed services. 
The next step is to match a standard or 
specialized service offering with the func- 
tional requirements. This process also in- 
volves iteration, because bringing the ap- 
plication to the operational phase 
generally involves a number of trade-offs. 
Each trade-off may affect previous deci- 
sions, which in turn could require a modi- 


fication to the operational constraints. 

To set criteria for each element of an 
application, consider the following: 

@ Response time — amount of time 
to get the information to the user. 

@ Throughput -- number of transac- 
tions or operations performed per unit of 
time and designation of normal and peak 
times. 

@ Busy rate — effect that blocking, 


© Parallel access to all applications 


requirements 


© Cross domain support for VTAM and TCAM 
* Session retention from application abends 
® Timeout for extended terminal or application inactivity 


© Session portability from terminal to terminal 
© Screen forwarding that reduces HELP desk 


Multiple Session Management 
Improves Online User Productivity 


TPX makes MVS or MVS/XA online users more productive 
by offering concurrent access to all applications in an 
ACF/VTAM network. The elements that make TPX the stan- 
dard for concurrent multiple session management are: 


© Broadcast and selective message sending 


© Automated Conversational Language for automated 
logons and programmed conversations between the 
terminal and application 


With its comprehensive, but simple, command structure, 
extensive error diagnostics, optional user profiles, and 
extended security capabilities, TPX offers the broadest 
possible base for increased terminal productivity. 


Contact us today to find out how TPX can help you 
increase online termina: user productivity. 


Duquesne Systems 
Two Allegheny Center 
Pittsburgh, PA 15212 


(800) 323-2600 
(412) 323-2600 in PA 
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caused by other transactions or traffic, 
has on the application. 

@ Maintenance — effort required to 
keep the network or application operat- 


ing. 
@ Service — ability to repair the net- 
work when something is not working 


property. 
Implementation — ease of learning 
the process and actual use. 

Flexibility — ability toincorporate 
enhancements and future growth. 

@ Robustness — sensitivity of design 
to variations, which reduce quality. 

@ Heartiness — ability of the net- 
work to withstand stress and shocks and 
have sufficient redundancy to remain op- 
erational. 

@ Cost — need to determine total 
manpower, equipment and services to 
make the application economically 
worthwhile. 

When it’s time to select a carrier, oth- 
er considerations depend on the services 
you need. For example, local telecom- 
munications service is offered in three 
pricing formats: flat, message and mea- 
sured. Although flat-rated service is the 
apparent choice in terms of economics, it 
generally has a small calling area; there- 
fore, one of the timed alternatives may be 
a better selection. Another consideration 
is that not all service rating variations are 
available in each state. 

Long-distance service is available from 
six major carriers in the U.S. and a num- 
ber of resellers. The six major carriers are 
AT&T, Allnet Communications Services, 
Inc., MCI Communications Corp., U.S. 
Sprint, ITT and Western Union Corp. Op- 
tions include regular and discounted 
long-distance services, WATS and WATS 
replacements and high-volume WATS/ 
WATS-replacement discount services. 


Research vendor services carefully 


To assess the differences between ven- 
dors that offer similar services, it is neces- 
sary to research each offering, including 
price, and determine how each matches 
your particular operational and financial 
needs. 


To determine if there are qualitative 
differences between vendors, ask for ref- 
erences and check them. Currently, there 
is no single, independent source for quali-. 
tative measurement of services; however, 
some information suppliers do conduct 
user surveys to assess quality. In addi- 
tion, question people you know who are 
using a particular service. They are more 
likely to make candid comments that 
point out strengths and weaknesses. 

The benefits of a particular service de- 
pend on your needs. For example, you 
can use analog lines to transmit data. 
However, if high quality is essential, you 
will probably need a digital-based service 
with synchronized circuits. 

You can obtain a high-quality hub- 
based service such as AT&T Dataphone 
Digital Service (DDS). But if you are not 
located in a hub city and you want a pure- 
data service for intrastate or intra-Local 
Access and Transport Area applications, 
your options may include service from lo- 
cal-exchange carriers. The quality of 
these services is not as high as those in 
DDS hubs, but they may be acceptable 
for your needs. 

The key to assessing any service is un- 
derstanding the specific requirements 
and the limits on how those requirements 
can be adjusted. If a specific requirement, 
such as digital services between two 
buildings, cannot be met by standard ser- 
vices, then custom services (for example, 
short-distance microwave) might be 
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emulation. Graphics. Gateways. Whichleftthe users thirsty for 
B Now you Cal 0 Even 5250 emulation. more power They wanted to inter- 
micro-to-‘main And whatever the futuremay 
bring. multi st sessions. Get into - 
paths to the future. nae grants Dollis 
over the phone. a 
PCOX™Eechnologyisbuilton Nomoredead ends This involved other interests, 
avery simple concept. - Before PCOX Technology, like MIS, DP PCevaluators and infor- 
Open migration paths. terminalemulationwassomething mation centers. They needed more 
So youcanupgrade products ofaterminaldisease.Aboutthe  thanboards.Theyneededa system. 
without throwing boards away. best a PC could do was imitate a So CXI gave it to them.With 
So youcanmovefromonePC dumb 3270 terminal. PCOX Technology. A modular 
to another without learning a new 7 system of micro- 
user interface. THEIR UPGRADE to-mainframe 


So you can write application 
programs for PCs all overa network, 
without accounting for dozens of 


products that 
helps manage 
PC demands for 


different program interfaces. mainframe 

 Soyoucan standardize on a access. 

system of products that covers all PCOX ‘ech- 

your needs. Local and remote. nology works 
Including 3278/79emulation. | gery | WhereverPCs 

File transfer Windowed PC and bi the wanttomake 


host sessions. Multihost 3270 PC 


mainframe 


| 
ay 


lakes You 


connections—clustered around a 
controller ganged up ina LAN, 
or isolated on the far ends of 
phone lines. 

AndPCOX Technologyisopen 
to the future. Which means itS 
ready to follow SNA wherever IBM° 
takes it,including all the future 
destinations of APPC and LU 6.2. 

So your 3270 and 5250 net- 
works can evolve without making 
your investments extinct. 


And 


IBM, SAS, Cullinet, Micro-Iempus, 


Cincom, Tangram, Sterling Soft- 
ware and others. 

And every PCOX product 
usesthesameapplication program 
interface (API). So any application 
program written for PCOX in alocal 
environment will also run in PCOX 
remote and LAN environments. 

Which makes PCOX a perfect 
environment for application devel- 
opers, (00. 


| PGOX Technology is dedicated to all the expressions of SNA Technology brochure. Ask for 
and LU 6.2, with micro-to-maintrame links for 3270 coax, — the name of your nearest PCOX 
Justaboutany distributor And see why terminal 
micro-to-main- emulation doesnt have to be 
frameapplication terminal any more. Call: 
program written 
for CXI,IBMor 800-225-PCOX. 
IRMA™ willrunon —_InCaiifornia, call 415-424-0700. 
the PCOX system. 
3 That includes 


CXI, Inc., 3606 West Bayshore Road 
Palo Alto, CA 943083. Telex: 821945 


PCOX and all PCOX products are trademarks of CXI, Inc. IBM is 
a trademark of International Business Machines 
Corporation. IRMA is a trademark of Digital Communications 
Associates, Inc. SAS/GRAPH is a trademark of SAS Institute, Inc. 
DISSPLA is a trademark of Integrated Software Systems 
Corporation. © 1986, CXI, Inc. 
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required. These custom services 
may require capital expendi- 
tures, long-term lease contracts 
or similar long-term commit- 
ments before they can be sup- 
plied. 


ricing policies among 
P=: is another issue 

to consider. Premium ser- 
vice providers, such as AT&T, 
MCI and U.S. Sprint, stress 
quality or other features rather 
than price. Some offer 24-hour 


becomes important if damage 
occurs while changes in service 
are being made or new equip- 
ment is being installed. The peo- 
ple involved may be unable to 
rectify the situation, even if they 
are qualified to do so, because 
the owner is responsible for de- 
ciding how the situation is to be 
corrected and who is liable. 

In addition, equipment instal- 
lation may require permits or au- 
thorization that go beyond per- 
mission from the landlord or 
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local telephone company. 

For example, use of micro- 
wave in urban areas must be ne- 
gotiated among current users, 
and authorization for frequency 
allocation comes from the Fed- 
eral Communications Commis- 
sion. There are also potential li- 
abilities from radiation if 
antennae are improperly fo- 
cused or installed. 

Responsibility for telecom- 
munications service must also 
be defined. Carrier-supplied ser- 


vice typically includes servicing, 
maintenance and restoration ca- 
pabilities. However, the point at 
which the carrier’s responsibil- 
ity ends (the network interface) 
may be located inside or outside 
your building. 


What service is available 


Beyond the premises, you 
also need to know what service 
is available. Use of a particular 
service may depend upon local 
availability and whether local 


suppliers will offer these ser- 
vices to you at a reasonable cost. 

With ownership for various 
parts of the telephone network 
potentially belonging to differ- 
ent entities, the logistics of mak- 
ing changes and repairs as well 
as maintaining and restoring 
service can be complex. These 
complexities cannot be ignored, 
because they can affect the tele- 
com service you are trying to 
provide. 

Once again, you have 


hot lines for customer service. 

Other vendors compete pri- 
marily on price. These vendors 
promise quality or equivalency 
of service, but they stress price 
more than any other fact. The 
price difference could be related 
to a difference in quality or other 
factors such as efficiency. 

There are vendors that offer 


99 
Some 
telecom 
services 
Stress prices. 
However, 
low prices 
can mean 
lower quality 
or efficiency. 


superior price/benefit ratios as 
a method of entering a particu- 
lar market. It appears that firms 
such as MCI and U.S. Sprint will 
attempt to use this strategy to 
gain market share during the 
near term. As a result, AT&T, 
MCI and U.S. Sprint may pro- 
vide even higher value offerings 
by enriching their services and/ 
or dropping their prices. 

As a result of divestiture, an- 
other area that needs to be ad- 
dressed is the status of premises 
equipment and wiring, because 
the local telephone company 
does not necessarily own them 
any longer. You may even be 
asked to purchase the equip- 
ment and wiring that a carrier 
installs. 

In some states, the party re- 
sponsible for telecommunica- 
tions on the premises is the land- 
lord, real estate developer, 
reseller or the principal tenant. 
If one of these supplier organi- 
zations is involved, the flexibili- 
ty of your network designer may 
be restricted if your request for a 
specialized telecommunications 
service is denied. 

Sometimes the issue of own- 
ership is unclear with regard to 
telephone distribution wire, ris- 
ers, wiring frames, cables and 
wiring closets. Before you can 
add, remove or alter your ser- 
vice, your must establish and 
agree upon property rights. 


Establishing ownership also 
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| | 
| | After the handshake, 
4 
easy 
SS he = | \ 


Data Communications 
Survival Kit 


I have special interest in: 


Network Management Data Security O Data Service Units Multiplexers 
T-1 Multiplexers Network Design Fiberoptic Products Modems 


Name/Title 


Organization 
Address 


City /State/Zip Phone. 


Racal-Milgo: 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 8699, FT. LAUDERDALE, FLORIDA 


Postage Will Be Paid By Addressee 


Racal-Milgo 
ATTN: MS B-210 
P.O. Box 407044 
Fort Lauderdale, Florida 33340-9926 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 


i 


SEPTEMBER 17, 1986 


COMPUTERWORLD 


FOCUS/51 


choices. You can hire a mainte- 
nance service or pay a firm to 
manage your network. Or, you 
can do it yourself. 


Consider doing it yourself 


Managing a network or a 
telecommunications service 
yourself is complex — but you 
can do it if you understand what 
is involved and what the options 
are. 

Basically you need to know 
how the different services work, 


the major elements used in rat- 
ing each service, the application 
that fits the service and how the 
costs vary. To make sound deci- 
sions, you will need current, ac- 
curate information about the 
available technology, services 
and pricing, equipment and 
communications standards. 

© Technology — This infor- 
mation should include funda- 
mental concepts for various ser- 
vices, basic operation, 
components and applications for 
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which each technology is best 
suited and the benefits and limi- 
tations vis-a-vis other technol- 
Ogies. 

© Services/pricing — This 
information is available from 
each of the specific carriers or 
resellers in your area. Regulated 
carriers must publish their own 
tariffs, listing their services and 
rates. 

Information clearinghouses 
compile all of this information 
and make it available in various 


media, from basic reproduction 
to on-line services. 

© Equipment — Information 
about capabilities, pricing and 
applications is available from 
equipment manufacturers, dis- 
tributors and wholesalers that 
market the devices. 

¢ Communications stan- 
dards — Standards are estab- 
lished for equipment and ser- 
vices. 

Equipment vendors some- 
times establish the standards for 


First-rate service helps you over the rough spots. 
In the real world of data communications, you have to be 
prepared for down time in even the best system. That’s why 
you owe it to yourself to investigate your source. Can § 
the vendor deliver expert advice and on-site 
service...when and where you need it? 

At Racal-Milgo, we're always ready to 

give you a hand. We'll back you up with 

the most respected service in data 
communications...with coverage in 79 

countries. Our nationwide service team, "# service ®) 
supported by stocking centers throughout the U.S., is trained 
and equipped to solve your problem. 


products give you a leg. up. 

You can count on Racal-Milgo’s 
broad selection of advanced solutions. 
al From simple diagnostics to comprehen- 
162 sive network management systems. And 


Statistical multiplexers up to 32-channel models, or T-1 to 
minimize voice/data costs. Encryptors to data. 


And our full range of modems. 
Our know-how goes far beyond 
our own products...to transmission 
links and switching, peripherals and 
digital interfaces. We treat your net- 
work as more than just a collection 
of black boxes. 


Reach out. 
Send for our Survival Kit. It’s full of reliable real-world 

solutions. Mail the-coupon, or call 1-800-327-4440. 

In Florida, call 305-476-4277. 


MS B-210, P.O. Box 407044, Fort Lauderdale, FL 33340 


physical and electrical parame- 
ters. The Consultative Commit- 
tee on International Telephony 
and Telegraphy and the Ameri- 
can Standards Association deal 
with parameters for services, 
particularly with regard to pro- 
tocols or formats for services. 


nce again, you have 

choices. If you decide to 

use a _ subcontractor, 
close liaison and direct involve- 
ment in defining the applica- 
tions are important. You can 
also hire a consultant for special 
assistance in implementing a 
particular application. 

If you plan to select a local or 
regional reseller rather than a 
major carrier for long-distance 
service, you will need to be 
aware of restrictions, because 
resellers typically have limited 
services. The services may be 
limited to a particular time of the 


Or, perhaps only voice trans- 
mission is permitted or the 
transmission speed is restricted 
to 2,400 bit /sec. 

In choosing a reseller, you 
will also want to know how your 
service will be backed up if a 
problem occurs at off-peak 
times, such as weekends. If 
there are too many restrictions 
for your application, it may be 
wiser to select a major carrier 
and pay the potentially higher 
costs in order to have peace of 
mind. 

Doing it yourself also re- 
quires a commitment and a deci- 
sion regarding the degree to 
which you will become involved. 


Timely information key 


The key to making the right 
choices for telecommunications 
services is having timely, accu- 
rate information. It is no longer 
possible to rely on individual 
vendors — whether it’s a long- 
distance carrier, a _local-ex- 
change carrier or an equipment 
vendor — for information on the 
latest technology, pricing or ser- 
vice. 

With more independence 
among suppliers, new and more 
efficient services are being intro- 
duced on a regular basis and old- 
er services are being enriched 
with new features. With compe- 
tition increasing among suppli- 
ers, prices are changing at a 
more rapid pace than ever be- 
fore. 

The result is better cost /ben- 
efit ratios. 

Be aware of the impact of 
your choices. The efficiency and 
economics of your applications 
depend on decisions you make. 
Appreciate the importance of 
getting involved. Don’t leave ev- 
erything to chance. 


Verchot is the senior editor of 
“Impact,” a CCMI/McGraw-Hill 
monthly newsletter that pro- 
vides competitive cost analysis 
Ser- 
vices. He has more than 26 
years of experience in the tele- 
communications industry. 


4, 
telec ‘ations 


a SS CMS network management 
Pend me Kacal-Miigos Data ommunications : 
Survival Kit. I have special interest in: 
4 
O Network Management O T-1 Multiplexers 
Data Service Units Modems 1 
. O Multiplexers O Network Design 
5 
: 
Name/Title: 
\ Organization: 
RACAL 
: CIRCLE READER SERVICE NUMBER 2 


How Infotron saved 
megabucks. 


For the young Oregon Lottery and its on-line “MegaBucks” game, 
the road from Eugene to Salem was replete with costly pitfalls. 

Until they installed Infotron’s 990NP Network Processor. 31 circuits 
were reduced to 5. Monthly line charges were slashed by over 65%. 

And if a line goes down, all bets are in. Because the 990NP Network 

ree tear Processor can automatically re-route data around a downed link and 
Deputy Director right on through the system. 

So the game keeps going—and the money keeps flowing. There's no interruption 
of income. 

In addition to savings, consider Infotron’s efficiency. 

“Infotron was willing to give us all the extra effort to make it work,” says James Davey, 
Deputy Director of the Oregon Lottery. “Their ability to adjust to our needs was much 
appreciated.” 

Isn't it time you got on the Oregon 
Trail? Call 1-800-345-4636. 
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See us at TCA, Booth #143-145. 
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Directions 
Bypass 


healthy child of de- 
regulation, bypass 
technology came to 
life following the 
breakup of AT&T 
and has thrived as corporations 
became concerned that the divest- 
ed Bell operating companies could 


not provide flexible data and voice 


network services. 

While the concern for adequate 
services and support is still a big 
factor behind corporations adopt- 
ing microwave, fiber-optic, satel- 
lite and other forms of bypass 
technology, cost-cutting is emerg- 
ing as a more important topic fuel- 
ing the bypass industry. 

“Companies are definitely look- 
ing to bypass as a way of amortiz- 
ing communications costs over 
the long run,” explained Jim Her- 
man, director of the telecomn 
cations consulting group at BBN 
Communications Corp., Cam- 
bridge, Mass. “They are looking at 
communications like a stock port- 
folio, not placing all their trust or 
communications into a one-carrier 
basket.” 

Not that bypass technology is 
necessarily less expensive than ex- 
isting common carrier facilities. 
For example, though costs have 
come down in the past two years, 
fiber-optic networks are still more 
expensive than coaxial and twist- 
ed-pair links in their initial cost 
outlays, but in certain cases, the 


payback can be very short. 

Bill Phile, manager of corporate 
networks at Hercules, Inc., a 
chemical concern, said the compa- 
ny has just installed a three-node 
fiber-optic cable network linking 
corporate headquarters with its re- 
search and development and mar- 
keting departments in New Castle, 
Del. The fiber network has been 
fully operational since April 1986, 
and Phile said that by 1987 the 
company is expecting to save 
$800,000 a year over existing ca- 
ble telephone company links. 

“We had lots of data and voice 
requirements between the three 
locations, and the local phone 
links were just too costly,” Phile 
explained. “‘The speed and capaci- 
ty of fiber to handle both data and 
voice are great. The network can 
handle the equivalent of 28 T1s, 
though we only need 12 T1 capac- 
ity at this point. It also allowed us 
to eliminate one satellite earth sta- 
tion in Wilmington, [Del.]” 

Phile said Hercules looked into 
microwave transmission but ‘“‘had 
problems with the line of sight, 
and we would have had to do a 
bounce shot. It just didn’t work.” 

There is a twist to the situation 
at Hercules. The company could 
have gone to one of several inde- 
pendent fiber-optic companies, 
but instead it contracted with its 
local telephone company, Dela- 
ware-based Diamond State Tele- 


phone, which is part of Bell Atlan- 
tic Corp. 

“Diamond State told us it didn’t 
want to lose our business,”’ Phile 


said. “It came in with a good fi-° 


nancing arrangement, its people 
knew fiber, and the service and re- 
sponse have been outstanding. 
There have been no problems with 
the network. I think they’re 
unique that way for a telephone 
company.” 

Diamond State also has E. I. du 
Pont de Nemours & Co. interest- 
ed. The Seaford, Del., conglomer- 
ate will soon have the telephone 
company install fiber at its head 
office. ‘“They’re an aggressive 
bunch; they wanted our busi- 
ness,” explained Ralph Steven- 
son, telecommunications manager 
at du Pont. 

Diamond State is hardly unique, 
however. The threat of losing 
business to bypass companies has 
many divested carriers scrambling 
to provide bypass facilities around 
their local loops directly to long- 
distance lines. Illinois Bell in Chi- 
cago, for example, is setting up 
microwave facilities for less expen- 
sive, higher speed data and voice 
transmission for its largest cus- 
tomers. New York Telephone Co. 
and Southern New England Tele- 
phone Co. are offering fiber-optic 
links for customers, as does Pacif- 
ic Bell for San Francisco corporate 
customers. 


BBN’s Herman said that there 
are several reasons involved in a 
company’s decision to install by- 
pass facilities, and cost savings is" 
not always the dominant one. 

“It depends on the demograph- 
ics, whether the number of users 
and communications load justifies 
bypass. It depends on the amount 
of data concentration in the com- 
pany, on the [local-access] tariff 
structures of the given area,” ac- 
cording to Herman. “I know of 
companies that have installed by- 
pass on nontechnical grounds, 
strictly as a leverage against the 
common carriers, to get better ser- 
vice.” 

Certainly there are some built- 
in limitations with certain bypass 
technologies. Microwave is tricky 
in large urban areas, needing a 
clean line of sight between links, 
and transmission quality can suf- 
fer from such weather factors as 
fog and snow. 

The First National Bank of Bos- 
ton, however, found conditions 
right for microwave. Three year. 
ago the bank put in a microwave 
link between its head office in Bos- 
ton and its data center located 
three miles away in Dorchester, 
Mass., basically to handle termi- 
nal-to-mainframe communica- 
tions. 

“Our tie lines with the tele- 
phone company were terrible,” ex- 
plained John Doggett, director of 
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telecommunications at the company, 
“and we never got a clear answer as to 
why. On top of that, the economics were 
prohibitive and the data delivered by the 
telephone company was poor. 

Doggett said that First National Bank 
of Boston is using cable as another by- 
pass link from the head office to U.S. 
Sprint (a joint venture between GTE 
Corp. and United Telecommunications, 
Inc.) long-distance services. The bank is 
also looking into providing another mi- 
crowave link to another data center in 
Newton, Mass. 

Microwave, however, may not always 
be the short-haul bypass solytion for the 
bank, said Doggett, who finds the use of 
microwave rather limiting, ‘citing the 
high concentration of buildings, the 
problems with the notorious Boston 
weather and the generally high cost of 
microwave maintenance. Doggett added 
that his preference is really for copper ca- 
ble. Microwave and fiber, being active 
systems, require high concentrations of 
power and maintenance and necessitate 
generators and emergency systems at the 
bank’s head office. 

‘It’s a trade-off’ 

“Yet it’s a trade-off,” Doggett said. 
“Copper becomes expensive over dis- 
tance, and there’s something very appeal- 
ing in being able to control your environ- 
ment through bypass.” 

To Doggett, the economics of bypass 
technology are important, but the real 
need is for a clean digital link between the 
two switches. 

“With the telephone company,” Dog- 
gett explained, ‘“‘we found that the more 
players they serviced, the more the quali- 
ty seemed to go down, especially with the 
local loop. The attitude of the phone 
companies also can be frustrating. It al- 
most seems like you’re doing something 
illegal with bypass. I think telephone 
companies panic a bit about lost busi- 
ness, but really, in our case, only about 
1% of our business is through bypass. 
The remaining 99% is still with the phone 
companies.” 


espite its inbred problems, micro- 
wave is apparently still an impor- 
tant player in future bypass 
schemes for most Fortune 500 compa- 
nies. The Market Information Center, 


Inc. (MIC), a Marlboro, Mass., research | 


firm, found that the companies it sur- 
veyed regarding the importance of micro- 
wave in their future networking schemes 
placed the technology at a median of 
nearly three on a scale of one to five. This 
compared with a 2.3 median rating for 
satellites and a 3.3 median rating for fiber 
optics. 

Satellite service can be unpredictable, 
expensive and only cost-effective for 
those few corporations that are truly geo- 
graphically dispersed and carry a heavy 
load of data and voice communications 
among these locations. 

However, advances in VSAT technol- 
ogy and the appearance of low-cost 
ground stations are bringing satellite 
communications prices down. (VSAT sys- 
tems use a large central satellite dish that 
transmits and receives data to and from 
smaller dishes located at remote sites. 
The smaller dishes are usually less than 
two meters in diameter and cost from 
$10,000 to $20,000, with transmission 
speeds ranging from 9.6K bit/sec. to 
56K bit /sec.) 

“As prices continue to decline, retail 
companies are becoming big users of low- 
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cost ground stations,”’ explained Martha 
ae Goodwin, director of publishing at Tele- 
strategies, Inc., a Maclean, Va., telecom- 
munications research firm. ‘Retailers 
like K-Mart Corp., which have a large 
number of small outlets scattered 


Fiber-optic usage is 


O) expensive but on the throughout a large area, are jumping on 
rise. Of 400 user sites the satellite bandwagon. 
Ku-band eliminates interference 
surveyed, 20.5% are 


“s There is another one with satellite by- 

i@ | __ pass. One previous problem with satellite 

using fi optic transmission, the interference of its C- 

networks for voice and | band frequency with earthbound micro- 

: wave frequencies, has been eliminated 

data, and another through Ku-band transmission, which 
30% said they will use 


spans 12 GHz to 14 GHz, a much higher 
it in the near future. 


frequency, eliminating interference. 

One company, Southland Corp. of 
Dallas, will be using Ku-band satellite 
transmission to link 300 district offices 


The Bigger The Networking eNight 
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within Southland’s chain of 8,000 7- ay is the recent announcement by the Na- 
Eleven convenience stores. One of the big tional Aeronautics and Space Administra- 
attractions of the system for Southland is 5 tion that it has scheduled 1989 for the 
the ability to add and change ground sta- Microwave is launch of a communications satellite that 
tion nodes very quickly, instead of wait- could provide a cost-competitive alterna- 
pret = to have leased phone lines important in the tive to fiber-optic transmission. Termed 


the Advanced Communications Technol- 
future bypass schemes | czy Satellite, the device will use high- 


powered, narrow-scanning beams in the 

of the Fortune 500. A Ka band (20 GHz to 30 GHz) to provide 
point-to-point communications. 

resear ch firm fe ound Fiber-optic usage is expensive but ap- 


* parently on the rise. Of 400 user sites re- 
that these comp anies cently surveyed by MIC, 20.5% are now 


placed it ata median using fiber-optic networks for voice and 


Companies such as AT&T, GTE 
Spacenet Corp. and Xerox Corp. are the 
main providers today of Ku-band satellite 
services. 

The satellite field, however, isn’t stop- 
ping there for diversity. Comsat Tele- 
systems, Inc. of Fairfax, Va., has been 
successfully marketing its Transportable 
Communications System 9000, a porta- 


sill h data communications, and another 30% 

satellite station that weighs of nearly three ona ~ said they will use it in the near future. 
pounds and can transmit voice, telex and ; of y Corporations in the MIC survey averaged 
facsimile data full duplex at 9.6K bit/ scale of one to five. about 1,000 employees and were classi- 
sec. ; 


fied by MIC as Fortune 500 companies. 

MIC also found that the heaviest users 
of fiber optics will be in the manufactur- 
ing, transportation/utilities, business 
services, banking /insurance and govern- 
ment sectors. Significantly, the firm 
found that the seven regional holding 
companies were about evenly split in 
their current and planned use of fiber. 

All the divested Bell operating compa- 
nies said they aim to expand their fiber- 
optic services into the Integrated Ser- 
vices Digital Network, which will some 
day give users access to high-speed data 
communications channels with the same 
ease users now experience when they 
plug into conventional voice channels. 

T1 provides ‘worst performance’ 

The controversial T1 data bypass fa- 
cilities local carriers offer have their 
share of critics and proponents on the 
user side. Using old war-horse twisted- 
pair wiring but operating at the fast data 
rate of 1.544M bit/sec., Tl was de- 
scribed by Doane Perry, senior telecom- ° 
munications consultant at International 
Data Corp. (IDC), Framingham, Mass., as 
providing the ‘‘worst performance char- 
acteristics of any Digital Signal, Level 1 
transmission type.” 

T1, however, is relatively inexpensive, 
because common carriers can defray user 
costs by using wiring and transmission 
equipment already in place. In the last 
few years, as more companies expanded 
their computing facilities and data com- 
munications needs, independent equip- 
ment vendors jumped into the market 
with new T1 multiplexers, improving T1 
switching services. 

T1 users include government bureaus 
and data service companies. Other com- 
panies are now seeing T1 as an important 
bypass link for combined voice and data 
networking strategies. 

The John Hancock Mutual Life Insur- 
ance Co. of Boston, for example, is leas- 
ing T1 lines from the local phone compa- 
ny and using the lines to access AT&T’s 
point of presence (the point where the 
long distance carriers’ facilities connect 
with each of the 160 Local Access and 
Transport Areas across the U.S.). The 
company said that the T1 links will pro- 
vide cost benefits above lower speed data 
transmission links but, more important, 
more flexibility in future data transmis- 
sion needs. 

Telestrategies projected that tele- 
phone company T1 circuit demand will 


Adding spice to the satellite business 


More simple The Choice. 


ae grow at a compound annual rate of nearly 

Open Systems Interconnect services. 43% from an installed U.S. base of 
poe 2 Tile. 10,500 circuits in 1985 to 62,360 cir- 

eli mi twork Systems | cuits by the end of 1990. The firm also 


Hal bere at 1 612 . 4 orse nd | Aston said that bypass T1 circuit demand will 


| & ate Zin Code. climb at an overall annual compound 


poration, 7600 Boone Ave. N, Minneapolis, MN'55428. growth rate of 53% between 1986 and 
in ourcoupon. \ I y Network Systems. 1990. T1 is a hot market. 
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The divested Bell operating 
companies are doing more than 
just fighting for added bypass 
business in the marketplace, 
however. 

Two current bills before the 
U.S. Congress, the Dole Bill and 
the Teuke-Swift Bill, could have 
an impact on the bypass indus- 
try if passed. 

The Dole Bill is designed to 
relieve the divested carriers from 
the regulatory influence of the 
Federal Communications Com- 


- TECHNOLOGY INSIGHT 


Advances in VSAT 
technology and low-cost 
ground stations are bringing 
_ Satellite communications 

prices down. 


Without the right connections, 
your computer system wont 


80 


e distance. 


The bigger your computer system gets, 
the more connections 
you need. And without 
the right connections, 
you can end up with a 
lot of first-class devices 
that work together in a 
third-class way. 
there's a source for all the 


right connections: KMW. So there’s no need 
to get geared up to research and purchase 
imaging and data communications Products 
? from a host of different companies. 
4 For almost a decade, KMW has pi- 
#» oneered solutions to data conversion 
problems. Our Auscom division is the 
industry leader in high-speed chan- 
nel interfaces that link non-IBM® 
y devices and networks to IBM 
mainframes, without changes to 
the host operating system. 
KMW’s innovative protocol 
{ converters allow local or re- 
'} mote attachment of serial and 
parallel asynchronous devices, 
via synchronous communica- 
tions with your IBM mainframe. 
Our graphic element pro- 
cessors offer a complete graph- 
ics subsystem for connecting 
» monochrome or color raster hard 
copy devices. This drastically re- 
duces host time necessary for raster 
conversion. 

By taking advantage of our connec- 
tions, you also reduce the need for support 
staff since we can provide you with ready- 
made data processing solutions. Our engi- 
neers can even design custom solutions. 

So get the connections that will let your 
system go the distance. Call KMW today at 
1-800/531-5167 (in Texas, 512/288-1453) or 
write KMW Systems Corporation, 8307 
Highway 71 West, Austin, Texas 78735. 


KMW 
SYSTEMS 
| CORPORATION 
For the right connections 
Auscom is now a division of KMW Systems Corp. 


IBM® is’a registered trademark of International Business Machines Corp. 
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mission. The divested Bell oper- 
ating companies are classified as 
Class 1 Local Telephone Com- 
panies, “which implies perma- 
nent regulation of the [divested 
Bell operating companies] by 
the FCC, not a bright prospect, 
since the [divested carriers] are 
increasingly ‘threatened by by- 
passers of the local exchange 
network and even by competi- 
tion from AT&T, IBM and oth- 
ers,” explained Alan Pearce, 
president of Information Age 
Economics, Inc., a Bethesda, 
Md., consulting firm. 

Pearce explained that the 
Teuke-Swift Bill is designed to 
allow the phone companies to 
get into equipment manufactur- 
ing as well as all computer and 
telecommunications _informa- 
tion services except that of elec- 
tronic publishing, basically giv- 
ing the divested Bell operating 
companies the go-ahead to pro- 
vide bypass switching equip- 
ment and value-added services 
to bypass networks. 

“If the bills pass,” wrote 
Pearce in the “Telecom Insid- 
er,” a newsletter published by 
IDC, the divested Bell operating 
companies “could still face an 
uphill battle at. the FCC to get 
approval for policies designed to 
assist [the carriers] in competing 
freely in the burgeoning tele- 
communications _ information 
services and equipment market- 
place. At this point, however, 
significant deregulation of the 
[divested Bell operating compa- 
nies] by the FCC appears to be a 
remote prospect at best.” 


‘Both bilis have zero chance’ 


In private conversation, 
Pearce is more direct: “Both 
bills have zero chance of being 
passed. They are both going no- 
where.” 

Will the carriers lose busi- 
ness to the bypass providers? 
The fact that AT&T is becoming 
more aggressive in the bypass 
field, and the possibility that 
IBM might be a big player some- 
time in the future are seen as 
dark portents by the divested 
Bell operating companies. There 
is also a psychological factor in- 
volved. Down the road, the in- 
ability to provide customers 
with alternative transmission 
services might erode customer 
confidence — and the bottom 
line of divested Bell operating 
company business. 

Though there are communi- 
cations users who still feel de- 
regulation was a negative, by- 
pass is no doubt being helped by 
the new conservative attitude 
that casts a jaundiced eye to- 
ward any legislation in general 
that seems to restrict customer 
freedom of choice. 

“The airlines don’t tell you 
what form of transportation to 
take to get to the airport,”’ Dog- 
gett said. “It’s the same with 
communications. People should 
be able to get to long-distance 
lines any way they want.” 


Kolodziej is a Computerworld 
Focus senior writer. 
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Choices? 


JON MCINTOSH 


ill telecom- 

munications or 

MIS manager’s 

choice in Ca- 

bling provide a 
pathway to the future; or will it 
lead to a dead end? 

Cabling decisions are virtualiy 
irreversible, and one choice can 
mean years of smooth sailing or 
years of headaches and expense. 
Installed in a building, cabling is 
usually too expensive to modify or 
remove and it cannot be sold or 
used in another department the 
way other computer equipment 
can. 

Just as superhighways carry all 
kinds of traffic, from the tiniest 
economy cars to the largest 
trucks, so the perfect cabling sys- 
tem should carry all kinds of elec- 
tronic transmissions. Ideally, 
there would be only one kind of 
cable and one kind of connector. 

But until such a system arrives, 
users must be content with exist- 
ing choices. Tomorrow’s network- 
ing systems will be made not of 
one cable type but of a blend of 
twisted-pair wire, fiber-optic cable 
and broadband and baseband co- 
axial cable. 


Of all cabling types, fiber optic 
and twisted pair are emerging as 
more important than their peers. 
IBM, AT&T and Digital Equip- 
ment Corp. have all configured 
standard systems that rely on 
them. Meanwhile, baseband coaxi- 
al Ethernet cable is firmly en- 
trenched in many local-area net- 
work (LAN) installations, and 
broadband coaxial cable has a sure 
foothold on the factory floor. 

Realizing that their equipment 
is used in a networking context, 
these three major vendors have 
sought to provide that context — 
the better to assure the acceptance 
of their equipment. Recently, Bell 
Atlantic Corp. joined the trio by 
offering a similar cabling system 
of its own, called the Universal In- 
formation Transport Plan. The re- 
gional holding company aims to 
have its configuration adopted by 
other divested Bell operating com- 
panies. 

In 1984, IBM introduced its 
wiring scheme, called the IBM Ca- 
bling System. It is based on tele- 
phone twisted-pair wire, data- 
grade twisted pair and fiber-optic 
cable. Five cable types are includ- 
ed, each to handle different voice 


and data communications require- 
ments. Although several cable 
types consist of a combination of 
data- and voice-grade twisted-pair 
wires, voice and data are always 
transmitted on separate pairs of 
wire. 

The IBM Cabling System wall 
outlet has two connections, one 
for data and another for voice 
transmissions. The data connector 
allows workstations and host pro- 
cessors to attach to data-grade 
twisted-pair wire, and a telephone 
connector provides telephone sup- 
port on three voice-grade twisted- 
pair wires. Formerly, IBM sold its 
Cabling System directly and 
through distributors, but it re- 
cently announced that it would 
sell the system through distribu- 
tors only. 

In May 1985 AT&T introduced 
its Premises Distribution System 
(PDS), a uniform cabling system 
that uses combinations of existing 
or new twisted-pair wire and opti- 
cal fiber. 

AT&T said PDS is intended for 
installations where the equipment 
of various vendors is used. PDS 
can accommodate from one to 
4,200 pairs of twisted-pair wire 


and up to 144 optical fiber 
strands. The twisted-pair wire may 
be used for concurrent, but not si- 
multaneous, data and voice com- 
munications. PDS is designed to 
incorporate Starlan, AT&T’s low- 
cost twisted-pair local-area net- 
work introduced earlier this year. 

DEC recently introduced Dec- 
connect, which includes twisted 
pair and fiber-optic cable but also 
offers baseband coaxial standard 
Ethernet cable. Ethernet is used as 
a backbone from which either new 
thin-wire Ethernet or twisted pair 
will run to workstations and termi- 
nals. 

A special wall outlet offers four 
network connections: for tele- 
phone, terminal, intelligent work- 
station or personal computer and 
video equipment. DEC designs, 
sells and supports all Decconnect 
installations. 

All three wiring systems have 
proprietary wall outlets that may 
limit the choices for installing 
equipment on the system despite 
vendor claims of openness, saidin- . 
dustry analyst Marty Gruhn, vice- 
president of Tempe, Ariz.-based 
Sierra Group. Gruhn takes the 
view that the three vendors are 
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pursuing a marketing strategy that is 
geared primarily to boost sales of their 
equipment. “The guy who owns the wall 
outlet owns the terminal,” she said, lik- 
ening the rush to control wall outlets to 
the rush of the 19th century’s railroad 
barons to lay track in new regions. 


IBM's new bottom-up strategy 


“IBM’s strategy has subtly changed. 
It has changed to provide the cabling sys- 
tem first then to sell LANs to run on it. 
It’s a bottom-up strategy,”’ Gruhn said. 
“It’s part of account control,” offered 
Lee Doyle, a networking analyst with In- 
ternational Data Corp. (IDC) of Framing- 
, Mass., seconding Gruhn’s assess- 
ment. But Doyle said the major vendors 
have not had immediate success in get- 
ting large corporations into their wiring 
fold. “IBM and AT&T haven’t convinced 
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major corporations to rewire. People go 
piecemeal when they have an existing 
building.” Where IBM has succeeded in 
selling its wiring plan, he added, the cus- 
tomer has already been totally committed 
to IBM. 

Gruhn said selling cabling systems to 
realtors that are in the process of wiring 
an office building is a fundamental part of 
all three companies’ marketing 
strategies. She added that a cabling deci- 
sion can be as important to real estate 
considerations as it is to MIS. Because a 
well-wired building is more likely to find a 
buyer, it may pay to install wiring that a 
future user might need, even if the origi- 
nal occupant does not use it. It is always 
more difficult and expensive to retrofit a 
building than it is to outfit a building 
from the start, she said, and just to cover 
all contingencies, some builders are leav- 


ing additional duct space to accommo- 
date future cabling runs. 

“A realtor should run at least two sets 
of twisted pair because you’re going to 
have a phone and some kind of terminal 
at every desk,”’ Doyle said. 


espite the move to populate the 

cabling world with proprietary 

schemes, at least one user is 
fighting a counterstruggle for his own 
low-cost wiring plan. 

Jerrold Patz, assistant director of the 
Bureau for Systems Policy and Planning 
for the state of Massachusetts, has devel- 
oped a plan for uniform cabling consist- 
ing principally of twisted-pair wire and fi- 
ber-optic backbones. Patz, however, 
claims to save money by doing his own 
wiring layout and buying inexpensive off- 


Single-board 
simplicity for remote 
micro-to-mainframe 
communications 


A Sync-Up modem card — that’s all you 
need to link your remote PC, XT, AT or com- 
patible to your synchronous mainframe. And 
you can make the connection at 4800 bps, 
dial-up or dedicated line, or 2400 bps dial-up. 
Insert the modem into any expansion slot, 
plug in the Telco connector, install the com- 
munications software and your link is ready. 
Sync-Up is simple. If your mainframe 
is supporting 201C or 208A/B modems, 
implementation is a matter of minutes, with 
no changes required at the mainframe end. 


software. 


Sync-Up is versatile. It’s available with 


the following UDS software options: DIAL 
for use with your existing emulator package; 
BSC for 2780/3780 or 3270 emulation; 

or SNA for 3270 or 3770 emulators. 


It supports most other synchronous com- 
munications packages. 

Sync-Up is economical. Prices start 
at $625, quantity one, for a 201C without 


Up is NOW. 201s and 208A/Bs 
are available for immediate shipment. 

For technical details and complete 
pricing information, contact Universal Data 
Systems, 5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 

Telex 752602 UDS HTV. 


[8 Universal Data Systems 


(M) moroRoLa inc. 


information Systems Group 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your ane. 
DISTRICT OFFICES: Apple Valley, MN, 612/432-2344 « Atlanta, GA, 404/998-2715 * Aurora, CO, 


AZ, 602/820-661 WI, 414/273-8743 Mission CA, 7 Mountain View, 214/680-0002 « 
MO, 314/434-4919 Silver Spring, MD, 301/942-8558 © Tampa, FL, 813/684-0615 * Uniondale, NY, 516/222-0918 * Van Nuys, CA, 818/891-3282 * Willowdale, Ont, Can, 416/495-0008 
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View, CA, 415/969-3323 « Richardson, TX, * St. Louis, 


Created by Dayner/Hall, Inc., Winter Park, Florida 


the-shelf components. 

“If you were told you could only use 
one kind of lamp in one room of your 
house, you would be outraged, yet that is 
how DP has been done for 10 years,” he 
asserted. ‘Information must become like 
household electricity,” Patz continued. 
“If you have an electric lamp, you want it 
to work in any plug.” 

The cabling standard he has created is 
a simple one. It consists of two six-wire 
twisted-pair wires going to every work 
space at 150-square-foot intervals. Two 
six-wire RJ11 (also known as RJ13) 
phone jacks handle all voice and data 
needs. His generic six-wire twisted pair is 
identical to IBM’s Type 3 wire and will 
support IBM’s Token-Ring Network, 
Patz claimed. 

“We decided we could carry all our 
data on twisted pair,”’ he said, adding that 
he has no need for coaxial cable except 
for certain islands where its higher speed 
is absolutely required. He said he has suc- 
cessfully connected Burroughs Corp., 
Wang Laboratories, Inc., IBM, ITT, Lee 
Data Corp., DEC, Sperry Corp. and Data 
General Corp. equipment to his network. 

His low-cost twisted pairs take the 
place of many fancier cabling types. In- 


T’m not hostile to 
vendors, but they 
are intimidated 
when they see 
something done 
that they say can’t 


be done.’ 
— Jerrold Patz 
state of Massachusetts 
Bureau for Systems Policy 
and Planning 


stead of Wangnet’s dual coaxial cable, 
Patz runs on one twisted pair at full 
speed. Patz said he is even able to run 
Ethernet over three twisted pairs, al- 
though he is not yet fully satisfied with 
the results. He also admits some difficul- 
ty in connecting Sperry computers, 
which are specified to require 10 twisted 
pairs. But Patz was able to run those too 
over fewer wires after finding that not all 
the wires Sperry called for were in fact 
carrying signals. 

“T’m not hostile to vendors, but they 
are intimidated when they see something 
ee that they say can’t be done,” Patz 
said. 

For Patz the need for uniform and sim- 
ple system is dictated by the fact that 25% 
of his state’s offices are reorganized each 
year, either moving within the same 
building or to other buildings. 

“We want wires in the walls that will 


‘| serve department X. But when depart- 


ment X moves, we don’t want to have to 
rewire the building,” he explained. “If 
you start pulling custom cable, you will 
be pulling it forever.” 

Industry standard figures for moving a 
terminal are $400 and two weeks. Patz 
can do it for $200 but said he considers 
that cost still to be too much. In depart- 
ments under his control, that is a yearly 
bill of more than $1 million, he said. 

While Patz’s plan offers the openness 
and modularity that vendors offer, Patz 
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said he delivers his result at much less 
cost. His six-wire RJ11 connectors cost 
22 cents each, while some IBM connec- 
tors sell for $6 each. One type of IBM wir- 
ing costs $3.50 per foot, while Patz 
spends only 12 cents per foot for his 
twisted-pair wire. 

Patz uses baluns where it is necessary 
to attach twisted pair to coaxial cable fit- 
tings. He said he obtains these baluns 
from a supplier at a much lower price 
than that offered by the major vendors. 

His twisted pairs run from office 
spaces to wiring closets on each floor of a 
building. There they connect to the build- 
ing’s backbone, which may be either fi- 
ber-optic or coaxial cable. 

Patz said his advocacy of “‘garden-va- 
riety technology,” is “like proselytizing 
now.” But he claims to be gaining con- 
verts in state agencies. ‘There are other 
revolutionaries out there.” 

And what is the motivation for Patz in 
saving money? He said that when given 
the job he was told he would have to save 
10 times his salary to keep the position. 
He said he is doing that easily. 


hile not a do-it-yourselfer of 
the same stripe as Patz, Joe 
Gianino, manager of network 


technology for McDonnell Douglas Aero- 
space Information Services Co. in St. 
Louis also said he does not need an out- 
side service to configure his networks 
and does not welcome new cabling types. 

“We want to use telephone-type twist- 
ed pair wherever we can,” Gianino said. 
His twisted pairs run from wiring closets 
to terminal servers. Gianino uses Ether- 
net to connect wiring closets and fiber- 
optic cable to connect buildings and cam- 
puses of buildings at his company’s St. 
Louis headquarters. Gianino, like Patz, is 
in charge of a multivendor shop that in- 
cludes multiple network types. 

The Sierra Group’s Gruhn, however, 
offers a cautionary note to those who 
would take a similar “‘erector-set ap- 
proach.” “If I were a user, I’d feel better 
if a vendor were accountable.” 

She also asserts that when vendors de- 
veloped cabling systems, they looked 10 
to 15 years into the future to determine 
what their products would need and de- 
signed their systems to accommodate fu- 
ture products. 

But, Patz countered, his is a multiven- 
dor shop, and IBM, for example, makes 
no claim to support other vendors’ equip- 
ment on its networks. He pointed out 
that Wang and DEC, being Massachu- 
setts companies, will inevitably win some 
state government contracts because they 
are local companies. His responsibility, 
therefore, is to assure that many vendors’ 
machines can run on these network. 

As for possibly closing out c ‘ions in 
the future, he said, “If one were  -aling 
with the future, one would put fi ~ ev- 
erywhere, but it would be the wroiy fiber 
and it would be used according to a sim- 
ple technology.”’ Using an automotive 
analogy, he said, “‘If I could have any car, 
I would buy a Rolls Royce. But I can’t af- 
ford it and I can’t maintain it.” 

David Terrie, president of Newport 
Consulting, Inc. of Scituate, Mass., sug- 
gests vendors’ wiring plans may not be as 
uniform as they seem. 

However, “Vendors don’t want to be 
locked out of a sale because of cabling,” 
he said, explaining that they will look for 
ways to support any kind of cabling a 
user might have. 

“You're going to see wiring plans that 
are much more flexible and support all 
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the major standards,” Terrie predicted. 

Meanwhile some observers forecast an 
eventual migration to fiber optics in all 
applications, although they disagree as 
to how soon this will occur. They do 
agree, however, that fiber-optic cable will 
become more inexpensive and inventions 
will be made that overcome some of its 
disadvantages. 

Gruhn said fiber-optic cable will not be 
inexpensive enough to use as other than 
a backbone in new buildings for another 
10 to 20 years. 


make it perhaps the optimal medi- 
um. It is not susceptible to nor 
does it create electromagnetic interfer- 
ence because it transports light and not 
electricity. Since much of the total light 


Pisce cable has virtues that 


spectrum is available to it, optical fiber 
has the largest bandwidth and therefore 
the greatest information carrying poten- 
tial of any medium available. According 
to AT&T, a %4-inch optical-fiber cable 
containing two fibers can carry more in- 
formation than a 3-inch bundle (900 
pairs) of copper wire. 

But fiber-optic cable cannot be tapped 
into by users who want to add worksta- 
tions to a network. And to connect it to a 
workstation, an expensive multiplexer is 
needed to separate the different channels 
for the user. However, work is being done 
to overcome these deficiencies. 

“Fiber-optic technology could ignite 
in the future because a number of compa- 
nies are working to develop a break- 
through in technology to allow for tappa- 
ble fiber-optic buses,”’ Terrie said. 

“In the future, there’s no question 


you'll be able to tap in,” Doyle offered. 

Presaging what may become a wide- 
spread movement of Ethernet from base- 
band coaxial cable to fiber-optic cable, 
some companies are now offering fiber- 
optic Ethernets. 


A peaceful coexistence? 


But until the all-fiber world arrives, 
Doyle said, “Basically, you’re going to 
see a coexistence of a lot of different 
types of wire.” 

Despite the fact that vendors and us- 
ers may seem to be pulling in different di- 
rections, progress toward the goal of uni- 
versal connectivity is being made, 
however haltingly. That both vendors 
and users need and desire it is clear. 


Gibson is a senior writer for Computer- 
world newspaper. 


You can reach the second- 
largest computer market in 
Western Europe ... France! 


Computer users in France spend bil- 
lions of dollars on MIS/DP equipment 
each year. In fact, according to Interna- 
tional Data Corporation, the world’s 
leading market analysis and consulting 
firm for the information processing in- 
dustry, the market is expected to grow at 
a compound annual rate of over 16%, 
exceeding the $30 billion mark by 1989. 

You can reach this expanding market 
by advertising in CW Communications’ 
French publications. We have five publi- 
cations which comprehensively cover all 
segments of this prospering marketplace. 

Le Monde Informatique. Each week 
over 25,000 MIS/DP professionals rely 
on Le Monde Informatique for up-to- 
date analysis and information on all 
aspects of the computer community. 

Distributique. Over 8,500 dealers, 
distributors, VADs, and VARs turn to 
Distributique each month for informa- 
tion on new products as well as analysis 
of the reseller market. 

InfoPC. Each month InfoPC covers 


the business PC market, exploring 

the latest products and providing up-to- 
date information on the IBM Personal 
Computer market to its 20,000 user 
subscribers. 

Golden. Each month 32,000 Apple 
computer users and potential buyers 
read Golden for the latest information 
on new products, hardware, and soft- 
ware relating to the Apple market. 

Theoreme. CW Communications’ 
newest publication in the French mar- 
ket, Theoreme, reaches 65,000 computer 
users in the academic sector six times per 
year. It is the first French magazine 
dedicated to computers in education. 

With more than 55 publications in 
over 25 countries, CW International 
Marketing Services makes it easy for you 
to advertise your products in France — 
and around the world. For more infor- 
mation on our wide range of services or 
a copy of our brochure,“The Computer 
Marketplace in France,” simply com- 
plete and mail the coupon below. 


CW International Marketing Services, French Desk 

375 Cochituate Road, Box 9171, Framingham, MA 01701-9171 

(617) 879-0700 

OLe Monde Informatique 

OGolden 

OYour other foreign publications 

OPlease send me a copy of your brochure entitled, “The 
Computer Marketplace in France.” 


O Distributique 
InfoPC 


Theoreme 
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ISDN 


ew in the telecommuni- 

cations and MIS indus- 

try can fail to notice the 

heavy promotion of the 

Integrated Services 
Digital Network (ISDN) by ven- 
dors and carriers as a means of 
providing unusual new services at 
competitive prices, reducing net- 
work operational costs and en- 
hancing corporate image. 

One could reasonably conclude 
that much equipment is being de- 
signed and that extensive field tri- 
als are being scheduled by both lo- 
cal and interexchange carriers. 
The current situation was mir- 
rored by the 1986 U.S. Telephone 
Association Showcases; these 
events displayed large selections 
of vendor equipment to promote, 
enhance and permit the implemen- 
tation of ISDN and included semi- 
nars and talks on its features and 
benefits. The overall impression is 
that ISDN equipment is ready 
now, end users are demanding the 
services that it can provide and 
telephone companies are begin- 
ning large-scale ISDN implemen- 
tation. ts 

However there are some compli- 
cations. International standards 
on which ISDN is based have not 
yet been totally agreed upon — ei- 
ther by the Consultative Commit- 
tee on International Telephony 
and Telegraphy or by various con- 
stituencies within the U.S. This 
situation has prevented equipment 


designs from reaching final form. 
Additionally, numerous surveys 
indicate that almost all end users 
either know nothing about ISDN 
or are confused about what it can 
do for them. Finally, the divested 
Bell operating companies are in- 
troducing a plethora of advanced 
services that are not compatible 
with ISDN. 

Because of the apparent contra- 
diction between the feverish activi- 
ty by vendors and carriers on one 
side and the lack of standards and 
available equipment on the other, 
Arthur D. Little, Inc. (ADR) sur- 
veyed the seven regional holding 
companies and their respective di- 
vested Bell operating companies. 

In this survey, ADR interviewed 
key executives and reviewed the 
literature that each released to 
trade publications and the invest- 
ment community. ADR investigat- 
ed the following items: 

® ISDN goals. 

® Action plans for achieving 
those goals. 

© End-user services and appli- 
cations possibly provided by 
ISDN. 

® Potential benefits to the carri- 
ers and their customers. 

© ISDN implementation costs. 

® General issues and concerns 
expressed by the telephone com- 
panies about ISDN. 

The survey spanned a period of 
three months and was completed 
at the end of April 1986. Some of 


the findings concerning telephone 
company attitudes and the long- 
term implementation and use of 
ISDN were surprising. 

At the completion of the survey 
ADR analyzed the responses — 
not only to compile basic informa- 
tion on ISDN field trials that will 
be conducted by the carriers but 
also to determine the underlying 
purpose of these trials. 

The trials were grouped into 
four general categories: 

® Digital demonstrations. 

® Phased-introduction trials. 

® High-functionality trials. 

® Single-switch trials. 

ADR described which compa- 
nies are conducting trials, when 
and where the trials will take place 
(or did take place), the switching 
equipment to be used (or used), 
who the end-user was, who will be 
provided the service (if this infor- 
mation was available) and brief de- 
scriptive details. 

In digital demonstrations a por- 
table version of a central office 
switch gives subscribers an indica- 
tion of the services and applica- 
tions provided by ISDN. The first 
demonstration was held by Ameri- 
tech’s Wisconsin Bell divested op- 
erating company in 1985. It useda 
Siemens AG of North America, 
Inc. EWSD trailer-based switching 
system to demonstrate a basic 
2B+D Centrex interface. Another 
Ameritech company, Illinois Bell, 
will test the first full-scale installa- 


tion of ISDN in the U.S., hosting a 
McDonald’s Corp. trial in Oak- 
brook, Ill. This trial will provide 
Centrex service through a 2B+D 
interface via an AT&T 5-ESS. 

A second regional holding com- 
pany that conducted large-scale 
digital demonstrations is Bell At- 
lantic Corp., using a switching 
system provided by NEC Corp. 
and demonstrating Centrex-based 
services throughout its operating 
companies’ service area. Again, 
the trial was based on the basic 
2B+D Centrex interface and in- 
volved moving the NEC adjunct 
equipment to various locations. 

The Pacific Bell and Southwest- 
ern Bell divested operating compa- 
nies will be conducting phased-in- 
troduction trials. Although the 
details of each of these trials differ 
somewhat, the basic concept in- 
volves initial trialing of ISDN tech- 
nology in small wire-center-based 
islands, interconnecting these is- 
lands via common channeling sys- 
tem (CCS) 7 and connecting these 
local networks to inter-Local Ac- 
cess and Transport Areas (LATA) 
and other networks such as pack- 
et-switching systems. 

Additionally, Pacific Bell has 
been testing transmission tech- 
niques that might be used to sup- 
ply pre-ISDN services. One specif- 
ic technique, referred to as Project 
Victoria, began its trials on April 
15; this proprietary transmission 
approach has not been described 
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in the trade press because it may be pat- 
entable. 

Both U.S. West and Bell South Corp. 
carriers will be conducting what ADR 
calls high-functionality trials. U.S. West 
carriers will different switching machines 
in island-type configurations to test 
ISDN local switching and transmission 
technologies. These switches will include 
Northern Telecom, Inc.’s DMS-100, 
NEC’s digital adjunct, AT&T’s 5-ESS 
and GTE Corp.’s GTD-5 EAX. 

A U.S. West carrier is the only one 
planning field trials of the GTE switch 
and is also the only one using that switch 
to provide the 23B+D private branch ex- 
change-oriented ISDN interface. Like 
U.S. West carriers, Bell South divested 
operating companies will use many 
switches in its trials, ranging from 
AT&T’s 5-ESS to Siernens’ EWSD. 

Nynex Corp. is the only company con- 
ducting single-switch trials and it ap- 
pears to be using only the EWSD central 
office switch. Here again, the 23B+D 
PBX-oriented interface will be tested. Re- 
cent indications are that Nynex is also 
considering the L. M. Ericsson AXE-10 
local switch as a vehicle for ISDN trials. 
No formal announcement has yet been 
made by either Nynex or Ericsson. 


he ISDN trial statistics and off-the- 

record comments by the divested 

Bell operating companies changed 
ADR’s initial impression of the state of 
ISDN in the U.S. In particular, the re- 
gionals and their carriers, although pub- 
licly aggressive concerning ISDN, are pri- 
vately very conservative. The local 
carriers are not investing heavily in 
ISDN-specific equipment — that is, 
transmission equipment to support the 
2B+D or 23B+D interfaces in the local 
loop, ISDN Class 5 switches and signal- 
ing systems uniquely designed to support 
this new digital technology. 

However, ADR did surmise from the 
numbers, extent and timing of the field 
trials that the vendors are spending large 
amounts to develop ISDN equipment. 
The divested operating companies are in- 
vesting heavily in programs that put 
ISDN-support technologies in place but 
are not uniquely ISDN specific in regards 
to digital switching, various forms of dig- 
ital transmission, multiplexing and fiber 
optics. While necessary for ISDN imple- 
mentation, these technologies are not 
sufficient for its full implementation. 

ADR’s conclusions, based on operat- 
ing companies’ implementation plans, 
create an overall picture of the divested 
Bell carriers’ activities rather than one 
that applies specifically to any individual 
carrier. Because of the confidentiality of 
ADR’s interviews, the firm does not as- 
cribe any of the following comments to a 
particular regional holding company, di- 
a Bell operating company or individ- 
ual. 

@ Conclusion No. 1. ISDN is being 
implemented systematically to test the 
technology. 

Contrary to the initial impression, 
ISDN is not undergoing widespread im- 
plementation in the U.S. Rather, it is be- 
ing installed on a very judicious and con- 
servative basis to test underlying 
technologies. Typical regional holding 
company approaches are summarized by 
the following two excerpts from the sur- 
vey results: 

_© “The company’s long-range plan 
... Was not to make ISDN available 
throughout the region but only where 
there was significant demand”; “wary of 
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the possibility of stranded investment re- 
sulting from an overly aggressive pro- 
gram’’; “will not bet the company on it”; 
“key technology introduction to those 
areas of high demand”; “minimize up- 
front cost.” 

e “I think it will be a good 10 years 
before we see widespread ISDN.” 

Typical implementation programs 
were the logical and orderly phased-in- 
troduction approaches of Pacific Bell and 
Southwestern Bell, in which ISDN is- 
lands are created using switches from dif- 
ferent manufacturers. The islands will 
later be connected via CCS 7 and finally 
interconnected to both inter-LATA and 
local packet networks. 

@ Conclusion No. 2. ISDN is current- 
ly viewed as a technology aimed more at 
cost reduction than at meeting customer 
needs. 


Although ISDN technology could be 
used to enhance the competitive position 
of the local exchange carrier or to in- 
crease its revenue through the provision 
of enhanced and special new services, 
ADR found ISDN primarily being imple- 
mented to reduce operational costs. Illus- 
trative of this view are the following ob- 
servations from the divested Bell 
operating companies: 

e “ISDN is truly a technology in 
search of customers.” 

¢ “ISDN technology is definitely in 
the driver’s seat, and the market has yet 
to be defined.” 

We did not find extensive needs identi- 
fication, end-user applications analysis or 
primary market research being conduct- 
ed by either the vendors or the regional 
holding companies and their divested car- 
riers. However, many carriers indicated 


that a large amount of primary-market 
need research would have to be conduct- 
ed prior to full-scale ISDN implementa- 
tion. 

Thus, a large majority of the trials are 
aimed at providing services internal to 
the divested Bell operating company net- 
work; that is, the local carrier uses this 
new technology to provide services to it- 
self. Also, in many cases, these services 
were centered on a novel use of technol- 


‘ ogy, as typified by the Project Victoria 


approach of Pacific Bell. 

Costs were seldom discussed with 
ADR. However, it is said that the long- 
run incremental investment associated 
with ISDN. could range from a low of 
$400 to a high of $4,000 per line. This 
variation demonstrates that ISDN’s true 
cost will not be known until final stan- 
dards are established and implementation 
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is more widespread. 

@ Conclusion No. 3. The introduc- 
tion of services uniquely based on ISDN 
technologies will be slow. 

The following observations best sum- 
marize the implementation of services 
based on ISDN: 

¢ “I’m up in the air on ISDN. I don’t 
know if there is a market. . .. What kind 
of features will it deliver, or who will buy 
it? . . . We will stand back and watch what 
develops. You’d think there was more to 
ISDN. I really think there is lot less there 
than the press would have you believe.” 

e “I feel that we can piece together a 
service we can sell.’’ 

When ISDN-based services arrive, 
ADR said the provision of business-type 
services will receive the most emphasis. 
These services will be centered on Cen- 
trex delivery and will use the 2B+D in- 
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terface. As highlighted earlier, only two 
divested Bell operating companies are 
testing the PBX-oriented 23B+D inter- 
face. This emphasis on business services 
is consistent with the carriers’ long-term 
competitive plans to use Centrex as their 
primary vehicle for competing with both 
customer premises-oriented communica- 
tion solutions and bypass. 

@ Conclusion No. 4. The carriers 
have many concerns about ISDN, other 
than who will buy the services. 

These concerns can be grouped into 
the following four categories: 

Standards. Probably the most impor- 
tant concern is in the area of standards. 
Vendors cannot manufacture final equip- 
ment until specific customer premises 
equipment (CPE) and transmission stan- 
dards are set, both on the international 
scene and in the U.S. Take into account 


the following comment: 

“In the absence of standards, manu- 
facturers are going to have to build CPE 
for individual machines. ... We are 
working hard on the standards commit- 
tee to develop a CPE network standard, 
but we don’t expect one to emerge before 
1988 at the earliest.” 

Software. Software concérns are many 
and deep. In general, the carriers do not 
want to be totally dependent on any one 
switching manufacturer’s proprietary 
software. 

Activities to reduce this dependence 
are typified by the feature node/service 
node concept introduced by Ameritech 
and currently being investigated and ex- 
panded by Bell Communications Re- 
search Corp. In this concept, specific 
nodes are being set up. Software needed 
to implement specific customer applica- 
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tions and services is resident in these 
nodes. This tool may be developed by any 
vendor and downloaded as available to 
specific Class 5 switches. 

Customer premises equipment. The 
situation with CPE differs from that of 
switching machines. In the case of local 
switching, vendors actively pursue the di- 
vested Bell operating companies for field 
trials. However, in the case of CPE, the 
divested carriers must issue requests for 
proposals to obtain CPE for their ISDN 
implementation trials. Much of the prob- 
lem centers on the fact that CPE stan- 
dards have not yet been developed. Par- 
ticular areas of concern include the 
ownership of network channel terminat- 
ing equipment and the specific encoding 
technologies that will be used on the digi- 
tal subscriber lines between the Class 5 
office and the network channel terminat- 
ing equipment. 

Regulation. Although regulation, in 
terms of the restrictions piaced on the di- 
vested carriers by the Federal Communi- 
cations Commission’s Second Computer 
Inquiry and the Modified Final Judgment, 
hinders the provision of value-added net- 
work services, only one divested Bell op- 
erating company mentioned regulation 
and its associated uncertainties as being a 
major problem in providing ISDN. 

Since the ADR survey was completed, 
major regulatory changes have occurred. 
The FCC’s Third Computer Inquiry rul- 

ing opened the door for the provision of 
ISDN intelligent services by both the in- 
terexchange and local exchange carriers. 
ADR said that the remaining restrictions 
on local exchange carriers, based on the 
Modified Final Judgment handed down 
by a federal court in the AT&T antitrust 
suit, will eventually be removed. Other 
areas relating to Computer Decision III 
must still be clarified, notably the ques- 
tion of who will own the network channel 
terminating equipment. 

Having completed the divested Bell 
operating company survey, ADR stated 
that local exchange carriers are treating 
ISDN as another in a series of technol- 
ogies being introduced into the network 
to make its operation more efficient and 
cost-effective. Other technologies in the 
series have included analog common con- 
trol switching, digital transmission and 
fiber optics. 


Residential service in the year 2000? 


Nevertheless, services uniquely based 
on ISDN technologies will probably be a 
long time in coming. Areas such as busi- 
ness services will be the first affected by 
this new technology. Users probably will 
see business-type services becoming 
available on a large scale by the early 
1990s. However, ISDN technologies are 
unlikely to support residential services 
ona large scale until after the year 2000. 

The state of ISDN implementation is 
dynamic and will change as more equip- 
ment becomes available from vendors. 
Bell South, for example, has just intro- 
duced its new transmission technology 
called VAD-9600, manufactured by Lear 
Siegler, Inc. Bell South has also identi- 
fied some end-user customers who will 
participate in its trials. Ultimately, Nynex 
will expand its single-switch (EWSD) ap- 
proach through negotiations with Erics- 
son to incorporate the AXE-10 in its field 
trials. Thus, the ISDN situation is ex- 
tremely fluid; from a business perspec- 
tive, it requires close monitoring.+ 


Schatz is senior telecommunications 
consultant at Arthur D. Little, Inc. 


based in Cambridge, Mass. 
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“With Computerworld, 
our clients recruitment dollars 
are well spent. 


ohn P. Bertsch is President of Bertsch & Company Advertis- 

ing, Inc., a full service recruitment advertising agency 

headquartered in New York, with offices in Boston, MA and 

Irvine, CA. John is often asked by his clients to recruit data 
processing professionals and where to run their ads. 


“Our clients are from varied interests — financial, food, high tech 
to mention a few,’ John explains. ‘And most of them have at one 
time or another been looking for qualified data 

People. Our recommendation as to where to look? Not just in the 
local and national newspapers, but in Computerworld as well.” 
“Why Computerworld? Quality. Computerworld delivers the high 
quality responses our clients need.” 

In fact, recently one of Bertsch & Company’s clients found Compu- 
terworld’s response to be higher both in qualiity and quantity 
than the local newspaper. “As an advertising agency, we know 
we can't hire the candidate, but when we deliver the candidate 
it truly is a ‘feather in our cap.’ And I owe the thanks to 
Computerworld. It was our recommendation and it delivered.’ 


“Of course, that delights us both. My agency because we 
recommended Cor:.nuterworld, and the client because he knows 
that, with Computerworld, his recruitment ad dollars are well 
spent,” concludes John. 


Computerworld. We’re helping employers and top professionals 
get together in the computer community. Every week. Just ask 
John. 

For more information, call Al DeMille, National Sales Manager, at 
(617) 879-0700. 
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CORPORATE ACCOMPLISHMENTS 


Shearson 
Lehman 


Builds 


Network 
Alternative 


‘BY*STAN*KOLODZIEJ: 


espite all the talk 
about local-area net- 
works (LAN) in the 
past few years, some 
corporations have 
not been swayed. LAN vendors 
have been facing a tougher set of 
customers lately, and not all of 
them are willing to accept the 
rhetoric of LANs as the panacea 
for corporate data communica- 
tions ills. 

Shearson Lehman Brothers, 
Inc., the New York-based broker- 
age and investment subsidiary of 
American Express Corp., is one 
firm that has taken a different tack 
with LANs. Instead of relying on 
LAN vendors to install numerous 
networks, Shearson Lehman has 
opted to put in IBM’s token-ring 
cabling medium and handle much 
of the networking topology and 
interface technology in-house. 
What the company got in return 
was a universal cabling scheme 
that it finds more flexible and cost- 
effective than packaged LANs. 

Jack Owens, senior vice-presi- 
dent at Shearson Lehman, ex- 
plained that the firm reached the 
point a few years ago where it had 
to make a decision regarding the 
viability of LANs and cabling sys- 
tems for the company’s American 
Express (Amex) Tower facilities 
and the new eight-story Shearson 
Lehman Information Systems 
Center building about to be con- 
structed, both in Manhattan. 

“We were really into a ramp-up 
phase with our computer sys- 


on Lehman’s hectic trading pace demands the flexible, 


cost-effective solution a universal cabling scheme provides. 


tems,’’ Owens said. ‘‘Like others, 
we were waiting for IBM to intro- 
duce its LAN system, and we were 
looking at other LAN vendors. We 
were part of that whole group of 
companies that, at the time, said 
that LANs and fiber optics were 
the direction of the future.’’ 

At acertain point, however, Ow- 
ens said. he and his colleagues at 
American Express and Shearson 
Lehman pulled back and took a 
second look at LANs. They real- 
ized that there were a tremendous 
number of terminals in-house that 
didn’t talk to one another, nonin- 
telligent devices connected back 
to the host mainframes. 

“We decided that we did have 
some needs for LANs,’’ Owens ex- 
plained, “‘but we weren’t about to 
wire an entire building based on a 
few discrete requirements that ex- 


isted then but might not exist in 
the future.” 

Owens said they were also 
aware of some inherent limitations 
that changed their opinion of 
LANs as the universal data com- 
munications solution. 

“LANs are an expensive way to 
distribute information. In addi- 
tion, error recovery is difficult, 
and there are management prob- 
lems with large-scale networks,” 
Owens explained. 

“When this was happening two 
years ago, there wasn’t one clear- 
cut LAN winner or one clear-cut 
standard. There wasn’t even a 
clear-cut standard on fiber. We 
looked at the situation and said, 
‘We’re waiting for IBM, for Unger- 
mann-Bass, for 3Com [Corp.] and 
all these other people’ and decided 
that if we went with these people, 


we'd have a high probability of 
making the wrong vendor choice 
because there might be a shakeout 
later and they had different prop- 
erties and different uses depend- 
ing on what we wanted to do.”’ 

Owens had also discovered, 
speaking with people in the indus- 
try, that the average number of 
workstations supported by LANs 
was about five, with few existing 
LANs running 100 workstations 
or even 40 or 50 workstations. 

“We were looking at 8,000 
workstations at the Amex Tower 
and 1,200 stations at the Informa- 
tion Services Center,” he ex- 
plained. “You don’t decide to wire 
all that on the promises that LANs 
might not deliver. We also 
thought, however, that if we 
didn’t do something, we’d miss a 
tremendous opportunity in inte- 
grating LAN technology up front 
in our new building. There was a 
trade-off.” 

Although Owens said _ that 
LANs are going to be a vital part 
of the communications distribu- 
tion function, he said that at the 
time, they didn’t fit into the com- 
pany’s requirements of a medium 
that had some real benefits in pay- 
back and could form a communi- 
cations distribution system with 
the ability to let the company grow 
and use it as a LAN in the future. 
Instead, the firm opted to install 
IBM’s token-ring cabling medium. 

In the meantime, Shearson Leh- 
man had indeed been ramping up. 
The data processing department 


} 


66/FOCUS 


COMPUTERWORLD 


SEPTEMBER 17, 1986 


has risen from 200 employees 
and dual IBM 158s in 1979 to 
nearly 900 employees, one IBM 
3090 and three 3084s today. 
The company’s IBM 3090s 
and 3084s, which form the core 
of its centralized DP operations, 
will be housed, along with data 
processing, | communications 
and support staff, in the new In- 
formation Services Center 
scheduled for occupancy in the 


fourth quarter of 1986. 
Shearson Lehman’s data 
communications needs have 


grown apace. Worldwide com- 
munications is handled through 
long-distance leased lines and 
satellite transmission to Europe. 
Up until 1979, data communica- 
tions was handled by a Control 
Data Corp. mainframe and then 
converted to an IBM system, 
while the number of terminals 
throughout the corporation 
climbed from 300 to its current 
number of 13,500 worldwide. 

Owens said the firm uses a 
large number of Quotron termi- 
nals using IBM 3270 emulation 
over Quotron networks. Effec- 
tively, every one of the compa- 
ny’s financial consultants has a 
terminal that is plugged into 
host mainframe data bases. 
Company stock traders are also 
using a video switching system 
over fiber-optic cable. 


Trading demands resources 


“Any company involved in 
building new facilities for its 
traders is making large invest- 
ments in communications,”’ Ow- 
ens explained, claiming that 
supporting trading activities is 
one of the most demanding ar- 
eas for any financial services 
company. 

“The trader has a whole bank 
of telephones in front of him,” 
he explained. “‘He has a key- 
board that allows him to get into 
several data acquisition services, 
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some internal, some external. 
He needs the 3270 emulation 
because a lot of what he does is 
sophisticated trading activities 
running on our mainframes for 
processing trades and orders. 
Probably the largest communi- 
cations demand of any single 
workstation that I’ve run across 
is in a trading workstation, both 
in data and work displays.” 

Even so, Owens said that re- 
gardless of the large number of 
communications lines and termi- 
nals, the company’s trading ac- 
tivities represent only a portion 
of the overall business and only 
a portion of the hundreds of data 
communications circuits it has 
installed. 

Three microwave links are 
being used between the compa- 
ny’s buildings in Manhattan 
over distances of six to eight 
blocks. Though they are not be- 
ing used to bypass the local tele- 
phone company lines to get into 
long-haul circuits, Owens said, 
that is an area the firm is defi- 
nitely interested in. Satellite 
links connect the New York of- 
fices with the West Coast and 
Europe. 

The company has also in- 
stalled three small local-area 
networks supplied by Proteon, 
Inc., Novell, Inc. and 3Com that 
range in size from 10 to 60 users 
and that connect a portion of the 
estimated 1,000 IBM Personal 
Computers scattered. through- 
out the company. A Wang Lab- 
oratories, Inc. Wangnet broad- 
band cabling system was 
installed in the Amex Tower to 
handle data communications 
among Wang systems. Owens 
described it as a possible overkill 
situation compared with base- 
band networking but efficient 
for networking within the Wang 
environment. 

Bolstering all of this is the 
bottom line, and in Shearson 
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Lehman’s case, the bottom line 
has been solidly black. The com- 
pany reached an estimated $3.2 
billion in revenue in 1985, regis- 
tering about $350 million in pre- 
tax profits. 

The IBM Cabling System, 
more than two million feet of it, 
has become the backbone of 
nontrading activities at Shear- 
son Lehman. Before installing 
the cable, however, Owens and 
his colleagues had a lot of work 
to do. They conducted Monte 
Carlo-type simulations forecast- 
ing many possible combinations 
of  worksta- 


would or could support the ca- 
ble, and so we analyzed Wang’s 
requirements and the Cabling 
System ourselves, then engi- 
neered an interface mechanism. 
Wang then went through the 
same process, came up with a 
similar solution and said they 
would support it. We then had 
people construct the interface 
assemblies. 

“The IBM cable was the only 
medium we could find that could 
run the largest number of de- 
vices, both IBM and non-IBM. 
On top of this, it’s a LAN medi- 


have been installed to provide 

software-controlled voice com- 

— for users on the ca- 
e. 

“We put in intelligent PBXs 
to maintain control,” Owens 
said. “It works on the same prin- 
ciple as our data communica- 
tions. We can move people and 
change features and functions 
under the software. These are 
three-node, 16,000-line System 
85s, one at the Amex Tower and 
another in the Information Ser- 
vices Center.” 

High-speed T1 data commu- 


tions and ca- 
bling from 
computer ven- 
dors, trying to 
come up with 
the right sce- 
narios, Sys- 
tems and ca- 
bling while 
trying to avoid 
removing ex- 
isting cabling. 

“The more 


“LANs are an expensive way to distribute 
information. In addition, error recovery is 
difficult, and there are management 
problems with large-scale networks.’ 


— Jack Owens 


Shearson Lehman Brothers, Inc. 


we modeled 
and simulated the process of 
change,” Owens explained, ‘“‘the 
more it became apparent that a 
tremendous cost and labor bene- 
fit would accrue to the company 
if we could come up with a uni- 
versal cabling scheme. 

“It’s much more cost-effec- 
tive to wire the right way initial- 
ly and avoid going back and do- 
ing it later. If you have one office 
that has Wang cable and the 
next office is wired with coax for 
an IBM 3270, and you want to 
move the people or change the 
function, you have to rip out and 
re-lay it. That’s where the real 
costs come in — later, when you 
have to redo it. During the past 
two years a funny thing has hap- 
pened: Terminal prices have 
come down below $1,100 while 
on the average it costs in the 
area of $3 a foot to install the 
wiring,” Owens said. 

“It’s very easy to get into sit- 
uations where the wiring costs 
more than the terminal it sup- 
ports. The IBM cabling scheme 
was a good decision for us on 
hindsight.” 

Though Shearson Lehman 
began installing the 16M bit/ 
sec. IBM cable at the Amex Tow- 
er in 1984, there were other 
problems to be straightened out 
first. 

“We went out and bought 
the coax and engineered patch 
panels, patch cords and inter- 
face modules to run on it,” Ow- 
ens explained. “Then we got in- 
volved with some of our own 
engineering to get Wang and 
other vendors certified to run on 
it. The cable was also integrated 
for both data and voice, with 
IBM offering a voice /data solu- 
tion in the same vinyl jacket.” 

Shearson Lehman’s engi- 
neering was significant to the 
entire cabling scheme. 

“Part of the key was trying to 
get non-IBM vendors to run on 
the Cabling System,”’ Owens ex- 
plained. ‘Wang said they 
weren’t sure whether they 


um and gives us the opportunity 
to use it as a LAN medium in the 
future,” he said. 

Owens said Shearson Leh- 
man engineers spent a good deal 
of time installing the cable with 
IBM, the physical diameter of 
the IBM cable being larger than 
regular coax. None of these 
problems, however, were insur- 
mountable. 

“When you look at cabling 
systems, you get into some in- 
teresting geometries,’ Owens 
explained. ‘You start dividing 
the world into horizontal and 
vertical cabling issues. We 
found that horizontal is more 
permanent, more costly and 
more difficult to change and en- 
large than vertically installed 
systems. Yet we went with a hor- 
izontal scheme because we 
found it more cost-effective 
when installed during the con- 
struction of a new building. The 
fact that we won’t have to re-lay 
cable will offset costs.” 

Owens said reconfiguring 
workstations is easy. Communi- 
cations closets, containing 
patch panels and serving as con- 
trol points for the cable, have 
been installed at various points 
in the buildings. 

“We can take the cable and 
put it on an IBM controller. We 
could connect somebody to a 
LAN, or we could take a user 
and put him on a Wang system,” 
he explained. “If they want to 
move, all we have to do is 
change the patching configura- 
tion in the closet. We can con- 
nect file servers or anything else 
we want. It doesn’t matter if we 
need three or 100 workstations 
networked in a particular area. 
We’re running LANs which we 
never envisioned, all running on 
a star topology.” 


The other half of the equation 


Voice communications is the 
other half of the equation. Pro- 
grammable, intelligent private 
branch exchanges from AT&T 


nications links will tie the center 
into other Shearson Lehman fa- 
cilities in Manhattan. These 
broadband T1 lines are being 
purchased from Nynex Corp. 
and will be multiplexed into 
multiple data communications 
channels. At this point, the com- 
pany is using copper T1, which 
is further bolstered by micro- 
wave links. 

Though Owens said the Ca- 
bling System has cost Shearson 
Lehman several million dollars, 
the company is expecting its 
payback within the next 3% 
years. 

“And that’s for a conserva- 
tive growth projection. If we 
stay on the kind of rapid growth 
path that we’ve maintained dur- 
ing the past few years, we’ll re- 
coup costs even sooner.” 

With an eye to the future, 
Owens said, Shearson Lehman 
will be implementing IBM’s LU 
6.2 peer-to-peer communica- 
tions protocol. 

“We're thinking of using it to 
interface [IBM] PC LANs back 
to host mainframes,’’ Owens ex- 
plained. ‘‘We’re also looking to 
integrate [IBM’s Professional 
Office System] into our Wang 
systems. We don’t do a lot of 
what I would call data process- 
ing, and for office systems sup- 
port, especially heavy word pro- 
cessing, we’ll probably stay with 
Wang and IBM.” 

Owens added that he and his 
colleagues will also keep a close 
watch on LAN industry develop- 
ments. 

“Our Proteon network is to- 
ken ring,” he explained, “and 
we think token ring will be a 
long-term player in the LAN en- 
vironment. Now that we've 
made our commitment to a uni- 
versal cabling scheme, we can 
effectively test and implement 
any one of the technologies ‘n 


want. F| 
Kolodziej is a Computerworld 
Focus senior writer. 
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IBM Network 
Products Debut 


RYE BROOK, N.Y. — IBM recently an- 
nounced a series of networking products 
to facilitate data exchange among some 
of its low- and high-end computer lines. 

The first is a series of software prod- 
ucts allowing IBM Personal Computers 
to exchange data with IBM 370 host pro- 
cessors and provide access to resources 
on these processors. 

The 370-to-PC Enhanced Connectiv- 
ity Facilities includes tools that give PC 
users access to host files, disk space and 
printing facilities. The menu-driven pro- 
grams also allow users of IBM PCs and 
3270-PCs to query and extract data from 
hosts, transfer files between hosts and 
PCs and issue host commands from a PC. 

IBM said these products include re- 
questers ‘of data and services on the PCs, 
servers of data and services on hosts and 
routers of data and services between 
hosts and PCs. The Enhanced Connectiv- 
ity Facilities work with 370 host proces- 
sors running MVS/XA with TSO/E and 
VM/SP operating environments. IBM 
PCs, PC XTs, ATs and 3270-PCs are sup- 
ported. Through the new programs, IBM 
said, users have access to information 
stored in many host data formats without 
having to understand how host files are 
named. 

File transfer capabilities include auto- 
matic transfer of data between host for- 
mats and PC formats and the ability to se- 
lect information by record or field. 

The IBM PC Requesters product costs 
$450. The IBM TSO/E Servers program 
has a monthly license charge of $1,350, 
and the IBM CMS Servers program has a 
monthly license charge of $850. 

IBM also introduced three adapter 
cards for its RT Personal Computers, giv- 
ing the units high-speed communications 
and allowing them to be connected to 
Ethernet and IBM Token-Ring local-area 
networks (LAN). 

The IBM RT PC baseband adapter 
card permits RT PCs to be connected to 
Ethernet LANs. When used with the IBM 
RT PC Transmission Control Protocol/ 
Internet Protocol program, the adapter 
permits users within a building or depart- 
ment to share files, applications and 


printers. 

The IBM Token-Ring Network RT PC 
adapter card allows RT PCs to be con- 
nected to the IBM Token-Ring Network 
and contains a microprocessor with mi- 
crocode that lets users write application 
programs for such services as mail, file 
transfer and networking: 

The IBM multiprotocol communica- 
tions adapter card lets a variety of devices 
communicate remotely with RT PCs over 
telephone lines through modems using 
asynchronous, binary synchronous, IBM 
Synchronous Data Link Control, High- 
Level Data Link Control and X.21-type 
communications protocols. An _ Intel 
Corp. 80C51 micro controller chip in the 
card allows users to write microcode and 
programs so that devices can be operated 
in a network with 370 computers. 

The IBM RT PC baseband adapter 
card and the IBM RT PC multiprotocol 
communications are priced at 
$850 each. The Token-Ring Network RT 
PC adapter card is priced at $1,095. 

For further information, contact IBM, 
Information Systems Group, 900 King 
St., Rye Brook, N. Y. 10573. 
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DEC Unveils Asynchronous Server 


MAYNARD, Mass. — Digital Equipment 
Corp. has introduced the Decserver 200, 
a network terminal server that provides 
asynchronous connections for as many as 
eight terminals, printers or personal com- 
puters to DEC’s line of VAX computers 
as well as modem control and connec- 
tions to other vendors’ equipment run- 
ning on Ethernet. 

The network terminal server is avail- 
able in two versions, the Decserver 200/ 
MC and the 200/DL. The Decserver 
200/MC uses industry-standard RS- 
232C signaling and offers logical connec- 
tions to non-DEC computers through 
Ethernet connection and protocol sup- 
port. Incorporated modem control fea- 
tures allow modems — as well as devices 
requiring modem control signals — to be 
connected to the terminal server, giving 
users in remote locations access to re- 
sources on the local-area network. 

The Decserver 200/DL uses the DEC- 
423 signaling standard and is suited for 
use with the vendor’s Decconnect sys- 
tem. The company said that support for 
the DEC-423 standard allows for greater 
distances between terminals and the ter- 
minal server, up to 1,000 feet. The Dec- 
server 200/DL can also be placed in a 
Decconnect satellite equipment room, en- 
abling the server to be located within a 
user’s facility. 


Both versions of the Decserver 200 of- 


fer additional support for multiple ses- 
sions, on-line Help, status and perfor- 
mance monitoring and _intraserver 
communications. DEC said its server can 
support up to eight multiple sessions per 
user, allowing users to move from one ap- 


The Decserver 200 terminal server offers users connections to one or more ma- 
chines on an Ethernet local-area network. 


plication to another without repeating 
login procedures each time. 

The company also said that status and 
performance monitoring of the server al- 
lows traffic patterns and peak-load condi- 
tions to be monitored more easily. Intra- 
server communications allows two 
devices connected to the same Decserver 
200 to communicate directly through the 
terminal server, reducing communica- 
tions traffic on the Ethernet network. 

The Decserver 200/MC costs $3,450, 
and the Decserver 200/DL costs $3,050. 
The software license is $50 for either. 

DEC also introduced the Remote Sys- 
tem Manager (RSM) distributed system 
management software that the company 
claimed makes managing a network of 
DEC Microvax II systems and Vaxstation 
II workstations almost as easy as manag- 
ing a single system. With RSM, the com- 
pany said, a central system manager can 
perform tasks such as installing soft- 
ware, providing software updates and 
making backup copies of files, freeing us- 


ers from performing system management 
at each separate, distributed system. 

Under RSM, a server system performs 
system management functions for other 
“client’”’ systems in an Ethernet local- 
area network. The server can be a VAX or 
Microvax II system running the RSM 
server software, and the clients are Mi- 
crovax II systems and Vaxstation II work- 
stations running RSM client software. 

DEC said the number of client systems 
supported ranges from a minimum of five 
Microvax II systems, when the server is a 
Microvax II, to a maximum of 40 Vaxsta- 
tion II workstations when the server is a 
VAX 8600 or 8800 series computer. 

RMS server software is priced from 
$1,500 for the Microvax II to $7,500 for 
the high-end VAX 8800. Client RMS soft- 
ware is priced at $300 for a Vaxstation II 
and Vaxstation II GPX and $900 for the 
Microvax II system. For more informa- 
tion, contact Digital Equipment Corp., 
Maynard Mass. 01754. 
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LAN Performance Test Offered 


LENEXA, Kan. — Innovative Software, 
Inc. has announced Smart local-area net- 
work (LAN) Performance Test (LPT) that 
enables users to compare the perfor- 
mance of LAN systems in a simulated 
working environment. 

The Smart LPT is built around Inno- 
vative Software’s Smart Software Sys- 
tem, which includes a data base manager, 
a spreadsheet with business graphics, 
word processing, communications and 
application programming language. The 
Smart LPT may be used on any IBM Net- 
bios and Microsoft Corp. MS-DOS 3.1 or 
higher compatible local-area network op- 
erating system. 

The firm said the Smart LPT is menu 
driven. The tester individually selects the 


data base, spreadsheet or word process- 
ing application to be run on each work- 
station as well as the level of usage — 
low, medium or heavy. The application 
selected runs on a loop on each worksta- 
tion until the tester chooses to stop. The 
tester then selects the Control Test op- 
tion and the LPT performs timed tests us- 
ing the Smart Software System. The tes- 
ter may also run the LPT on a single-user 
IBM Personal Computer or compatible to 
establish a base line timing for compari- 
son. Then the Smart LPT generates a test 
data disk to be used later for reporting. 

The company added that results of 
several tests may be consolidated into one 
graph for comparison by time in seconds 
or according to a single number rating. 


Smart LPT compares LAN systems in 
a simulated working environment. 


The Smart LPT is priced at $49.95. 
For further information, contact Innova- 
tive Software, Inc., 9875 Widmer Road, 
Lenexa, Kan. 66215. 
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MT LAUREL, N.J. — Okidata Corp. 
has introduced three new 9.6K bit /sec. 
modems targeted at existing and start- 
up communications networks. 

The three models, the CLX96 (point 
to point), CLX96FP (multidrop) and the 
CLX96M (multiport), were designed, 
according to the company, to ensure 
signal integrity during synchronous op- 
eration (in half- or full-duplex mode) 
over most four-wire, dedicated-type 


Okidata Announces Three 9.6K Bit/Sec. Modems 


ually compensates for varied line condi- 
tions. Automatic adjustments are made 
to incoming signal levels enabling dis- 
tortion-free data to reach data terminal 
equipment. The CLX series modems 
also offer built-in diagnostics for fault 
isolation. 

Okidata added that the modems pro- 
vide local analog and remote digital 
testing for unattended loopbacks to iso- 
late error conditions at key points with- 
in a network. Also is a 
511-bit pseud dom-pattern genera- 
tor that, when used in conjunction with 
loopback tests or end-to-end tests, per- 


mits testing of an entire communica- 
tions link. 

Other features include a fast polling 
facility with the CLX96FP that adapts 
to line conditions and a four-port buff- 
ered multiplexer in the CLX96M that al- 
lows up to four terminals to share a 
common dedicated line. 

Prices for the CLX96, CLX96FP and 
CLX96M are $1,445, $1,995 and 
$2,195, respectively. 

For more information, contact Oki- 
data Corp., 532 Fellowship Road, Mt. 
Laurel, N.J. 08054. 
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Lotus TAC Software Out 


CAMBRIDGE, Mass. — Lotus Nomad2; as well as standard 
Development Corp. announced QSAM and CMS file formats. 
The Application Connection At the micro level, TAC PC 
(TAC), a line of mainframe and components will run on Person- 
micro software that provides al Computer XT, AT or Lotus- 
connections between corporate certified compatible computers 
data located on a mainframe and __ with at least 192K bytes of mem- 
the personal computers of cor- ory. 
porate end users. TAC is compatible with any 
TAC, however, is nota micro- standard communications link 
to-mainframe link, according to and with leading communica- 
Lotus. Rather, it is software that _ tions emulation boards. 
extracts information from an ap- Pricing for standard TAC 
plication, automatically refor- _ mainframe modules is $10,000 
mats it into a standard form (a for VM TAC and $13,000 for 
“transfer data base”) that con- MVS TAC. A basic personal 
tains the specified data along computer-resident model, PC/ 
with a dictionary of critical in- TAC, is priced at $180 per per- 
formation about the data. From sonal computer. Optional mod- 
this transfer data base, TAC ules for fourth-generation main- 
then translates the data into the frame data base modules are 
appropriate PC or mainframe priced from $8,000 to $10,000. 
format. Optional personal computer 
In fact, TAC makes use of modules cost less than $100 
customers’ existing micro-main- each. 
frame links to move data be- Modules for Lotus’ 1-2-3 and 
tween systems, the vendor said. | Ashton-Tate Dbase will be avail- 
TAC supports mainframes able initially, while modules for 
running under the IBM VM/ Lotus Symphony will be avail- 
CMS or MVS/TSO. Mainframe able later this year, the company 
software products supported by said. 
TAC modules include Martin For further information, con- 
Marietta Data Systems Ramis II; tact Lotus Development Corp., 
Information Builders, Inc. Fo- 55 Cambridge Pkwy., Cam- 
cus; SAS Institute, Inc. SAS; bridge, Mass. 02142. 
D&B Computing Services, Inc. _ Circle Reader Service Number 277 
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Banyan Releases Connectivity Tools 


WESTBORO, Mass. — Banyan 
Systems, Inc. announced sup- 


port for the IBM Token-Ring to two drives. 


Network PC Adapter and Adapt- 
er Ii, the Banyan/DTS desktop Banyan/DTS, including 1M 
server and the Vines/286 con- 
version software. 

Banyan offers adapter boards 


that allow its servers to connect 


to a Token-Ring Network. 
These boards fit into a Banyan 
server’s IBM Personal Comput- 
er-compatible bus. The cost of 
the Token-Ring adapter is in- 
cluded in the server price be- 
cause Banyan provides one lo- 
cal-area network support board 
with each server. If a customer 
wants Token-Ring support in 
addition to another type of LAN 


support, 


$1,000. The adapters will be 
available in October. 

The Banyan/DTS network 
server was designed to provide 
file and peripheral sharing and 
communications capabilities for 


costs 


small to medium personal com- 


puter clusters. It supports con- 
secutive-byte direct memory ac- 
cess transfers, 
throughput capacity twice that 
of a standard IBM PC, Banyan 


making _ its 


72M-byte or 118M-byte hard 
disk drive that can be upgraded 


A base configuration of the 


byte of memory, a 43M-byte 
hard disk, 60M-byte tape and 
Banyan’s Vines network soft- 


ware, is priced at $9,995. Ban- 
yan began shipments in August. 

Vines/286 is a _ software 
package that converts an IBM 


compatible with the Banyan/ 
BNS and Banyan/DTS servers. Circle Reader Service Number 278 


Vines/286 turns PC ATs into multifunction network servers. 


Banyan’s global data base. 


ne. 


§ mainframe communications, then 
File, because we've taken 3780 and 377 


tions protocols and added features like 


a batch file. Then we added 
ASCII to EBCDIC (and vice versa) 
translation tables so you can tailor the translation to your 
own needs. Plus we've added auto error checking and 
correction as well as automatic restart in case of 

line or power failure. 

And TransFile is fully compatible with any 
IBM? PC, XT, AT or compatible, and it works 
with IBM's BSC board so you don't have to buy 
any additional hardware. 

TransFile from TDT, Europe's premiere 
communications software company, with 
over 15,000 software packages in use 
worldwide. 

Call (800) 826-7839 today for a free 
evaluation or more information. 


TDT Group, Inc. 
444 Brickell Avenue, Suite 902 
Miami, FL 33131 Ph. 305/372-9332 
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If you need fast, safe and error free synchronous PC-to-PC or PC-to- 
should know about Trans- 
3770 RJE emulation to the 
We started with standard 3780 and 3770 communica- 
unattended 


dun pcan not just from 
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AT&T's 3B Family of 
Communications-based Com- 
puters have all the advanced 
features you need today for your 
multi-user, multi-tasking business ~ 
applications. And since all 3B 
computers are based on UNIX™ 
System V, a recognized industry 
standard, your investment is pro- 
tected for the future as well. 
AT&T's 3B advanced technology 


ELECTROREP 
BDATACOMM 
PRODUCTS INC.. 


An Authonzed Value Added Reseller of AT&T 


and ElectroRep’s years of 
experience as a leading data 
communications supplier offer 
your business precisely what it 
requires today... and tomorrow. 
Your investment in both hardware 
and software is protected — 
expansion doesn't mean obsoles- 
cence. The AT&T family of 3B 
computers and ElectroRep... Put 
them to work for you. 


366 No. Broadway 
Jericho, N.Y. 11753 
516-938-0540 
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Requiring a minimum of 
512K bytes on the PC AT, 
Vines/286 offers complete ac- 
cess to network resources and 
network applications such at 
Banyan Mail. Like Banyan’s net- 
work software, Vines, Vines/ 
286 also includes Streettalk, 


Vines /286 costs $1,895 and 
is delivered on diskette. It will be 
available in October. For more 
PC AT or compatible intoa mul- information, contact Banyan 
claimed. The Motorola, Inc.  tifunction network server that is Systems, Inc., 135 Flanders 
68000-based server will initially 


Road, Westboro, Mass. 01581. 
be offered with one 43M-byte, 
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Fault-Detection 
Switch Bows 


MOUNTAIN VIEW, Calif. — Sytek, Inc. 
has introduced the 2555 Translator 
Switch, a local-area networking device 
that allows fail-safe head end operation of 
Sytek’s System 2000 product line for 
large-scale networks. 

The 2555 Translator Switch resides at 
the head end of Sytek’s System 2000 pro- 
grammable control unit, where it is con- 
nected to two Sytek 2550 network trans- 
lator units. If the 2555 detects a fault in 
the on-line translator unit, it automatical- 
ly switches. operation to the backup 
translator unit. Sytek said that fault de- 
tection and switching occur in 100 msecs 
with no detectable interference to the 
user and no network data loss. 

The 2555 automatically alerts the net- 
work manager when a fault is detected in 
either of the two translator units by beep- 
ing and illuminating a warning light. The 
device is also self-monitoring, taking it- 
self out of operation in case of a fault. Sy- 
tek claimed that use of the 2555 in a Sy- 
tek local-area network improves 
reliability by a factor of 10,000. 

The 2555 Translator Switch is priced 
at $4,000. For further information, con- 
tact Sytek, Inc., 1225 Charleston Road, 
Mountain View, Calif. 94043. 
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Ashton-Tate 
Unwraps Link 


TORRANCE, Calif. — Ashton-Tate has 
introduced a micro-to-mainframe link 
that enables data exchange between the 
company’s Dbase II, Dbase III Plus and 
Framework II data base management 
software and Comshare, Inc.’s System W 
decision support software. 

The software link, a joint development 
and marketing effort between Ashton- 
Tate and Comshare, is based on Com- 
share’s W/Information Gateway and is 
interactive, allowing data to be both 
downloaded and uploaded between Ash- 
ton-Tate’s micro software and a System 
W host data base. 

Because the product also uploads 
data, it reportedly gives users the ability 
to collect and edit data using Ashton- 
Tate products then copy it to a main- 
frame data base for use in reports. These 
reports and data from Ashton-Tate’s soft- 
ware can then be shared with other users 
through an interface with Comshare’s 
Commander EIS, which is said to create a 
workstation environment for sending and 
receiving finished reports and charts to 
end users from a variety of mainframes. 

The new release of W/Information 
Gateway requires an IBM Personal Com- 
puter XT, AT, IBM 3270 Personal Com- 
puter or compatibles with 512K bytes of 
random-access memory. The product 
supports coaxial communications using 
Digital Communications Associates, 
Inc.’s Irma board, an IBM 3278/3279 
board or Forte Communication Co.’s PJ 
board. Asynchronous communications is 
supported with Hayes Microcomputer 
Products, Inc.-compatible modems. 

The product costs $450. For further 
information, contact Ashton-Tate, 20101 
Hamilton Ave., Torrance, Calif. 90502. 

Circle Reader Service Number 280 


COMMUNICATIONS PRODUCTS 


Network Interface Unit, Monitoring Tool Debut 


WAKEFIELD, Mass. — Applitek Corp., 
a company specializing in local-area 
network (LAN) technology, has intro- 
duced the EI10 network interface unit 
and the Network Management System 
(NMS). 

The E110 network interface unit en- 
ables Applitek users to build facility- 
wide networks combining the compa- 
ny’s Unilink protocol, which serves as a 
high-throughput backbone network, 
with lower cost carrier-sense multiple 
access with collision detection standard 
subnetworks. 

E110, which uses IEEE 802.3 stan- 


- dard network protocols, interfaces four 


or 10 terminals using asynchronous or 
synchronous protocols through RJ-45, 
RS-232 or RS-449 interfaces. It oper- 
ates at 10M bit /sec. on broadband, ba- 
seband and fiber-optic networks that 
use Applitek’s fiber-optic tap. 

EI10 is priced from $310 per port. 

NMS monitors and controls inter- 
connected LANs and has a range of se- 
curity options. Beyond the basic tech- 
niques of using passwords and an 
operator’s identification to log onto a 
network, NMS can give users access on 
a port-by-port basis, according to Ash- 
raf Dahod, Applitek chairman and chief 
executive officer. 


NMS runs on a multitasking Digital 
Equipment Corp. PDP-11/73 or Micro- 
vax II with at least 1M byte of memory. 
The computer’s operating system 
should be either RSXII or VMS and it 
should support the DEC Record Man- 
agement Service for data management. 
Additionally, NMS requires a dedicated 
NI10T network interface from Applitek 
to connect the micro running NMS to 
the network. The core NMS system 
starts at $20,000. 

For further information, contact Ap- 
plitek Corp., 107 Audubon Road, 
Wakefield, Mass. 01880. 
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A 


complete list 


things know about 
2400 bps modems. 


Now that you’ve memorized 
that, here’s a partial list of why a 
Hayes* Smartmodem 2400™ is 
best for you. 

1. The Hayes Smartmodem 
2400 allows you to communi- 
cate with the vast installed- 
of 300, 1200 

“Hayes-compatible” 
modems. The Hayes 
Standard “AT” Command Set 
allows you to use Smartcom II* 
and other software that com- 

2. 0 synchronous 
asynchronous technologies, the 
Smartmodem 2400 permits your 
PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn- 
chronous-only modems. 

3. The Hayes Smartmodem 
2400 is efficient. ..it pays for 


itself in just 4 hours of annual 

4. The technology of the 
Smartmodem 2400 allows you 
to transfer volumes of files with 
confidence across the city or 


Say yes to the future with Hayes. 
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across the ocean using Bell and 
CCITT standards. 

5. The new Smartmodem 
2400B™—a plug-in board for the 
IBM PC and compatibles—allows 
synchronous and asynchronous 

communication through 
the same Com port. 
6. You will also get 
the Hayes standar 
2-year limited warranty and the 
opportunity to extend the war- 
ranty to 4 years. 

Best of all...you get Hayes. 
And that’s all you ever really 
have to know! 

For more information or tech- 
nical specs, contact your author- 
ized Hayes dealer Or Hayes 
directly at (404) 441-1617. 

Hayes Microcomputer 
Products, Inc., P.O. Box 105203, 
Atlanta, Georgia 30348. 
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CALENDAR 


Sept. 16-19, Boston — Logical and 
Physical Data Base Design. Also being 
held Nov. 18-21, Chicago. Contact: Soft- 
ware Institute of America, Inc., 8 Wind- 
sor St., Andover, Mass. 01810. 


Sept. 17-19, Washington D.C. — Intro- 
duction to Data Communications. Also 
being held Sept. 29-Oct. 1, Boston; Oct. 
8-10, Atlanta; Oct. 20-22, San Francisco; 
Nov. 3-5, Dallas; Nov. 12-14, New York; 
Dec. 3-5, Washington D.C.; and Dec. 8- 
10, San Francisco. Contact: Systems 
Technology Forum, Suite 150, 10201 
Lee Highway, Fairfax, Va. 22030. 


Sept. 24-26, Cleveland — Data Commu- 
nications. Also being held Sept. 29-Oct. 
1, Albany, N.Y.; Oct. 6-8, San Jose, 
Calif.; Oct. 15-17, Miami; and Oct. 22-24, 
Raleigh, N.C. Contact: Center for Ad- 
vanced Professional Education, Suite 
110, 1820 E. Garry St., Santa Ana, Calif. 
92705. 


Sept. 29-Oct. 1, San Francisco — Sys- 
tems Network Architecture. Also being 
held Oct. 27-29, New York; Nov. 3-5, 
Dallas; and Dec. 1-3, Washington, D.C. 
Contact: Systems Technology Forum, 
Suite 150, 10201 Lee Highway, Fairfax, 
Va. 22030. 


Sept. 30-Oct. 1, Chicago — Information 
Systems Planning in an Environment of 
Changing Technology. Also being held 
Oct. 15-16, San Francisco; and Nov. 18- 
19, New York. Contact: International 
Data Corp., Suite 240, 1500 Planning 
Research Drive, McLean, Va. 22102. 


Sept. 30-Oct. 3, 
computers and AI Systems. Contact: 
Technology Transfer Institute, 741 
Tenth St., Santa Monica, Calif. 90402. 


Oct. 2-3, San Francisco — Capitalizing 
on Telecommunications. Also being 
held Nov. 6-7, Washington D.C. Contact: 
Systems Technology Forum, Suite 150, 


10201 Lee Highway, Fairfax, Va. 22030. 


Oct. 6-9, New York — Information 
Management Exposition and Confer- 
ence. Contact: Cahners Exposition 
Group, P.O. Box 3833, 999 Summer St., 
Stamford, Conn. 06905. 


Oct. 7-9, New York — Computer & 
Communications Security ’86. Contact: 
Cahners Exposition Group, P.O. Box 
5060, 1350 E. Touhy Ave., Des Plains, 
Ill. 60017. 


Oct. 7-10, San Francisco — Dexpo West 
*86 Show. Contact: Expoconsul Interna- 
tional, Inc., 3 Independence Way, Prince- 
ton, N.J. 08540. 


Oct. 9-11, San Francisco — Desktop 
Communications: Fantasy or Reality. 
Contact: The Seybold Group, Inc., Suite 
132, 20695 Western Ave., Torrance, 
Calif. 90501. 


Oct. 13-17, Tokyo — Cadmex USA ’86. 
Contact: U.S. Export Development Of- 
fice, American Embassy, APO San Fran- 
cisco, Calif. 96503. 


Oct. 15-17, Washington, D.C. — Feder- 
al Office Automation Conference. Con- 
tact: Federal Office Automation Confer- 
ence, P.O. Box N, Wayland, Mass. 
01778. 


Oct. 20-22, New York — Unix Expo. 
Contact: National Expositions Co., Suite 
12A, 49 W. 38th St., New York, N.Y. 
10018. 


Nov. 17, Boston — Strategic Planning 
for Data Base. Contact: Software Insti- 
tute of America, Inc., 8 Windsor St., An- 
dover, Mass. 01810. 


Dec. 17-19, New York — Dexpo East 
*86 Show. Contact: Expoconsul Interna- 
tional, Inc., 3 Independence Way, Prince- 
ton, N.J. 08540. 
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AT&T HELPS McKESSON PROFIT. McKESSON HELPS THEIR 
CUSTOMERS PROFIT. THE CUSTOMERS ARE HAPPY. 
McKESSON IS HAPPY. AT&T IS HAPPY. 


It’s so simple. McKesson is a leader in 
the trillion dollar wholesale distribution 


Why? Because it operates so efficiently 


itself, McKesson can help its customers work 


with leaner inventories, more knowledge- 
able purchasing, better profits. 

How? With an innovative approach to 
service McKesson calls Value-Added 
Distribution* and some help from AT&T in 
making the pieces fit. 

Reliable AT&T 800 Service links a 
remarkable order-entry system that lets 
customers order goods on an AT&T PC 6300 
or a hand-held terminal, get confirmation 
immediately, and receive the goods the very 


*Registered trademark of McKesson Corp. 


next day. The PC 6300 even helps the cus- 
tomer find price deals and promotions 
within McKesson’s inventory, and lets him 
identify sales trends in his own store. 

Our advanced digital PBXs, an AT&T 
System 85 at headquarters and six 
AT&T System 75s across the country give 
McKesson such control over the flow of 
information that they have improved cus- 
tomer service while containing communi- 
cations costs. McKesson easily handles 
over 15,000 incoming orders a day. 

AT&T helps McKesson profit with 
information technology that makes them 
indispensable to their customers. And that 
makes everyone happy. 


To find out how AT&T can help you use 
technology to achieve your business goals, 
call us at 1 800 247-1212. 
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IBM PC/XT® and Compatibles 


IBM AT™ and Compatibles 


The Leading Edge” 
Model “L” Series Modems 
Hayes® Compatible 


Model 


Databases 


Mainframes 


Telecommuting 


Networking 


Telex 


Electronic 
Mail 


Data 
Transfer 


Tele- 
Communicating 


Wall Street 


Hayes® 


Leading Edge® the first company to develop afford- 
able IBM®-compatible personal computers, now offers 
the first affordable Hayes-compatible modems: The 
Model “L” Series™ Modems. 

Like our personal computers, the Model “‘L” Series 
Modems do everything the industry standard modems 
do, except cost a lot. 

For example, they can access databases. And data- 
bases represent what could be considered one of the 
largest compilations of information in the world, with 
data on every topic from the stock market quotes to 
corporate histories to the current exchange rates. 

Model “L” Series Modems can send and receive data 
to and from personal computers all over the world. You 
can send electronic letters to locations all over the 
country or over the ocean. It’s infinitely faster than con- 
ventional mail and a lot less expensive. 

They allow you to use your own personal computer 
to send and receive Telexes. 

They can also provide access to mainframes, making 


|200B $149.95 
2400B $289.00 


News 


$549.00 
$799.00* 


your personal computer a personal work station 
wherever it is — in the office, at home or on the road. 

And Model “L” Series Modems allow you to network 
with other personal computers. You can share data or 
share programs. You can even transfer files between 
two completely incompatible systems (i.e. Apples® and 
IBMs). 

Yet at $149.95 and $289 respectively, the |200B and 
2400B Model “‘L” Series Modems are priced below 
equivalent Hayes Modems. In fact the Model “‘L” Series 
1200B, including software and a24-month warranty, is 
priced at one third the price of an equivalent Hayes 
Modem. 

We're just reaffirming what we proved with personal 
computers. You don’t have to pay a lot to get a lot. 

To make the connection for yourself, call 1-800- 
USA-LEAD for more information and a dealer near 
you, (617) 828-8150 in MA. 


Leading Edge Hardware 
225 Turnpike Street, Canton, MA 02021 ein’ 828-8150 


Leading Edge Hardware Products, Inc. Fortune Fleet Division 
55 Providence Highway, Norwood, MA 02062 


Leading Edge is a registered trademark and Model “L”’ Series and Model “D;"*L’’"M;’and “MH” are trademarks of SS Sa eee 
International Business 


Machine Corp. Hayes is a registered trademark of Hayes Microcomputer Products, Inc. Apple is a registered trademark of Apple Computer, Inc. *Full Size Card 
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